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WO 2005/ 016892 PCT/ EP2004/ 008767 Gabanergic
Modul ators 5 This invention relates to the use of

w0% Qsiesls for the preparation of a nedicanmen
nngulat?ng a2 subtype GABAA receptors and fo%C{ﬂﬁmmymmwn

treating a subject afflicted with a di sease

al | evi ated by nodul ati ng GABAA receptors with

het er ocycl i ¢ conmpounds, nore particularly, to
substituted 7-arylindazol e,

7-aryl -2H pyrazol o[ 3, 4-c] pyridine, 7-aryl-2H
pyrazol o[ 4, 3-c] pyri di ne and

7-aryl - 2H pyrazol o[ 4, 3-b] pyri di ne conpounds and salts
10 thereof. The invention further relates to novel
het erocycl i ¢ conpoundghaidesic MheEReRuUt I cal

conposi tions containing sald conpounds. GABA,

4- anunobutyric acid, is the primary inhibitory
transmtter in the brain and naintains a bal ance
bet ween excitation and inhibition of neurons. Three
maj or cl asses of 15 GABA receptors have been
identified:- GABAA, GABAB and GABAc receptors. GABAA

and GABAc C ors are |igand- ed ion.chapnel s.
T GO S ERdde PLPamBres K ah T TarER Al o rument for
mwgamg%ssubg,lpe @G r@&gﬁm RS fRRR NS @&&2&95@{@&%& a disease
conprised of ‘al_ 6, 1.3, 71.3, 21_3, 5, s, It, and
allgvigtgh by mosinlafiag kb AdWpuAteptare withihsteréeglic compounds, more

- j LS. : hoal b
pag@edmgr g ﬁg?tﬁﬂfeﬁg’—argfl?xf%&aa 7- -gﬁéﬁ@éiﬂl&@&—ﬂBﬁ?&ﬂe,&}’nﬂ—ﬂ—zﬂ

n are extrac ['ar an

. pysayelnil 48 /chprireninst 7 - piyhdirigyradolel 4i3sbIpitidiat edmpoundsend salts

the 3td an - rane spanning region
phanga@icaRcor)periisens ronningekid Grrapewzieoo

43(8):1427-1447). Wiile studies gare continuing to

define the conposition and anatom cal distribution of
G/2BA @ABAINobIGric ecid pis dhesprimaryiighikitomriranivanitier e tebdniinant

B ‘W ryi " . t '

B LRI B S YRR, DU s o
GAs receptoschayé bedngderddrfmi G AR 4.5 4B AhougBABAoraepountGABA L

Ve 9 e i : t

o A e U e PR LSRR TIBE Rk R GIER, B GRIE KEhrors are
G-pi&teintouglhl récop@es AHRILATOeapeitt are B Gftehtakild® comprised of .

respectively of GABAA receptors in the rat (R M
6 Beernana.ét &.4t, and Pepluni®. a0k sgredapntains four membrane-spanning
AoRTHETRON 008158 s, DA 9811 990, 1030 )

&l ype asse Iescontaining an as su URT Tt are
agexig esaedist pinddgrritaévithyted onttheNhieppooanPhese sl intracellular

tex Al hought to represen % of
oG 27 50 1 P e SRR R R e B 0
Jolsnrpry jeMad Sheinl 2008 45()84R7lé4He the al R272, a2(33Y2,
a3(13Y2 and a503y2 assenblies (H Mhler et al.
Neuroch. Res. 1995 5 20(5):631-636). Al known GABAA
Whicapdier sarcoantt@itingsto pledis saflhie toprmgpbsitoms thdadatomital dftabytion of

Gt h P PEre8es it e G e B R it varying

Step j r . Pi- i ' -
S aops ek e QB B s M s s ot e
brdio ahg§ ateltbowghs to axphoriedoas 40MecfGNBNM reepiptan the rat. Subtype

nmodul atory sites, and is the_site through
assem%%es conta):{ning Oaf2nys and 0(3%11'1/2/3 oligomers are tﬁogght to account for about

18% and 179% respectively of GABAA receptors in the rat (R.M. McKernan et al. Trend

thdebETHE Hﬁgn&io}gﬁf%gfﬁla@ég tb Bbﬁé}(h@%ek alc. cok%%%?ﬁvégg In b
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whi ch anxi ol ytic drugs such as di azepam exert their

effect. Early radioligand binding studies suggested

the existence of two distinct benzodi azepi ne- bi ndi ng
WOSKfEaIs8BZ1 and BZ2. The BZlI subtype has beemCIiaeam4/008767

to be pharnmacol ogi cally equivalent to a GABAA

receptor conprising the al subunit in conbination

éﬁg&l{h odg3 oS4BUNES. gip\:?tg? sséﬁ%l%s E&t&%o]% &ms?xbumt are expressed

undant GABAA rec subtype
prpitpuinanﬂsonstha b@ptohangﬁ( Mcormanéz(@ﬁb@ﬂ e Lﬁ@tgsgs:sabout 4% of
GA]?‘Q.S ﬁgc%gtotrpestﬁa\a%ziﬁ %tstecto%&ﬁf)l? ?1%&‘?&)? L%tﬁye ALLheL, 3 ap % to be

receptor reper
m@&gwp @@ﬁ@gl &Pk Ynd t daf,%ﬁ%és%ﬁ%ham{ a@éla&r AYE NeMBIHPRSs. 1995
be equivalent to the BZ2 subtype. The
206%%? éblcal rol e of these subtypes has hitherto
been uncl ear because sufficiently sel ective agonists
or anta oni sts were unknown. 20 The barbiturates and
A 1eeepions ncen@immglurw pf dighincg Moditkagdriy yites, one of

wlﬂé]ﬁslﬂle ﬁ&gﬁohf'sﬁ%éﬁﬁ % RS nZ éﬁé}?%tlgég%%m?ﬁefﬂfmde allosteric
51tasn§or gtcyqtomelpb@bgumesanwo@ﬁa’ﬁ stgsyidtrrat athanotli B Bebimding site

is B AR BT SR e BEATAALEH BES ot e site through
which mﬁwgq]mgesumsmzcjmp @S@s@m&ectp Sedntadiligend binding
tLgcﬁgses%L(?’ESteH%g é}h&&ﬁt‘ ng¥w? H%ﬂxct fen%?ﬁ‘a gﬁﬁ X)%nduég sites: BZ1 and

tit azepl hées rmte
BZ&x | BetBAd stuivtypeéxai; bwmgshpwnsebaph@maccie@edbchwalent toa GABAA
cogni tive. air at axi, a, ﬁ‘traa i.on.of

reP R FOPOREISISOEE o Pt e L {FouRifRd 12 This is the

mgﬁq}lig&%?% WOr € suet) ﬁ&é g@'@;k@%%@%&’ &&Jpébg)m é? are the 2By2

ana%gg;yg WittypedNrhgeeted tl‘ilaléé cdlRfridE AProQndbelyPhfther 35% of the total
sel ective agents. Receptors containing the al, a2,

GABA Are@btos urbpanicirehBlve nisedngictllys gief Otzﬁﬁ aasl @Ba:zyepﬂmﬂypes appear

to 38 SRR T ConertThe TRaproPe e fiimes B bitbero

beth andbaﬂ:ubims suffiaientie eakmssagm&tsa@i amdgbnﬁ‘e e —
al selective |ligands have potential as sedatives
(R-M MKernan et al. Nature Neurosci. 2000 3(6):

TS A5 dhtes HydBalzodiazSSn&eat kveng ﬂj’ﬂﬁiktnﬁﬁlcﬂ}i ieful modulators

L T CRT T,

nﬁmgae @&%ﬁncﬂﬁﬂ@g% yekigtric@Dr ¥t gnRevin@ven k98,

TP G IE REED O aE s R dbE U guivE b poplhurates

th@h ﬁb@sﬁﬂﬂ?&%ﬂté&ﬁ%ﬂie@fe&lst Unfdtuda€el® hﬁ@ﬁr oftHe@s#iEbdrzodiazepines
denhanetheallll A t 0 open

. GAl
h BIAW%%B«{] R ek SR Sgél)aéloeo epep b coguitive
eralte@uﬁ?atéhﬁa@érs bf @harlohBfedt£ et fdeind GotHdebRdls
that i nter with allosteric sites but negatively
nmodul ate the action of GABA are called inverse

TM%&‘{E& dgéﬁ%ﬂ@tdn\dqmalehﬂmﬁ&beyHﬁféuﬂaﬂ@ﬁsﬂoxe kRIS Ebes of
agoni st s

m nj sh t ility of .GA to
re?@é@ﬁpéwpé REARTETE ansr‘i%tjﬁb thd promigsTO %6%%@%’3 tg¢gts- Receptors
co?&@%ﬁg ]it'ta{gf&yoéo% &%ﬁ?gﬁ%oé%eﬁ%ﬁ L8 o1 i §%aaﬁl %ﬂgm

€ or no effect on A acti vi

re@e@?orb Iv@ﬂlé o & @Che%sﬁﬁeﬁé%f:ﬂirﬁ GeRhOfivergeptdt. SinOfarticular,
i nverse agonists that act at this site are referred

the o; awbtppe g beestsociatag mﬁbsste@atidm@d@a tseleqtive Higands have potential
as E%ﬁl&a @fﬁp M‘c%ernan et%i( lNalbure e%%s%{ ¥6d0C3(6)Sgg'ﬁtjbiﬁe H}%?lg)ﬁcf

sedative compounds with preferential binding for the o1 subtype have been identified (D.




10

15

20

25

30

effects, while conpounds that act as inverse agonists
at this site elicit anxiogenic, cognition enhancing,
and proconvul sant effects. 15 The al sel ective GABAA
WOopes#mes9r agoni sts al pi dem and zol pi dem are cbPCTERZOIAYI8767
prescri bed as hypnotic agents, further suggesting
that at | east some of the sedation associated with
J. Séﬁ@ébﬁndﬁiiﬁndpﬁbﬁeredfim@ﬂr@ Reeidivel 19ds uhisosgh 3480BAAdation,
recept co arnrn .the al subunit Accordi ngly,
@ﬂﬁﬁAsPﬁggﬁF IPUGRSER i nteract nore
sel ectively mrth the a2 and/or 20 the a3 subunit
to_the al subunpit sh d.retain anxiolytic

relativ u
Componps &quwua eIy binskigdbe W@ﬁ&% GPERE 6> Qg egher allosteric sites,
an@ 86kl Othe DD of GABANS opbh CA BN Erait8PaNRLALS az%ragomsts (or

i.nverse agonists at the al subtyge m ght ant agoni ze
t

poglialiosisrie masdpbtiosi of cABAderepipoTat Compairdssha inferact with
allé@érﬁ:%itbé’@ut%%oﬁﬁ@lﬁﬁo&lﬁl%@éac*&%ﬁ%f@%%]&5@ Rldififer &Usbnists

to identify 8nd cross-reactivity tween these
(negatwnliopistit madlatens)- Iewﬁmﬁmswghmsb rﬁhetabﬂrm ef GABA to open

recBptRdpedR! & thé@!:l%étdf%ﬁr}SoE&{s i Hﬁ& @éréaﬁeeg; B @t b\@/\%e%mepme

been reported (see, e g.,

ﬂfwdzrrs Jve litslp o norelie owrmwmm atrebofk the aHiaroef GABAA
m§tp§1t nf&@& %?mus@@(fhaf :ﬂ:@ a\.aéms 31t§ lai{‘g r¥%ﬂ§chas datqt%r(])msts

res o sible for t nxi ol ytic activit

Aaemsfa rthawrfteqralse Iingedacpine Sltg@j{hlbg@mgm); se@@iveoud Hypotic
a3 S eI ect €§%§Qﬁ& 22800 AR ok hists It dnis Q%Vgﬁxfg Emuo“emc,

I nver se agoni'sts appear
Coamb@mm@nar@dmrgmbh@aﬁf&d@r J. Collins et al. WD
9855480)." Since a2 and perhaps a3 and a5 sel ective
| i gands have the potential to nodulate the (BZ2)
Thsxf &I&Mtrtrh GiABAa’Cﬂet&j;ﬁbt n@ntshelfiypnehi colpatbat du\éehﬁllcﬂgr prescribed

BZ afford, a n w cl ass -sedatin
%WP f 98 B TS ORI e o2 atiion seociatel with

b
Ac&ﬁh@@? 0OB/AQQ8EETor aghnidts whadh Bty Reork Seléc@@aly @6th the ap and/or

predom nantly in the hippocanpus and thought to be
Th@seubmmt @Iatwettdn tHeerarsnbugt sheahld pgain kinsinlytidpgivity iwitt adeduced

pro%;gfl/sl P fp ese S %%ia 8 Ca§ﬁ;ﬁtA gv%llcgl zttr & ttlgi%éqslst% 812{;1%?Iﬁ%agomsts at the
o BRI RSSO @ﬁetr&rize Wihtor &HyplaBgs aledBIR] ModhRees se

a5 agonists |nprove menory ‘and cognitioon in aninal

behavi oral nodels; however, their use is limted by

nX| e nvulsa ef
seldcifie B X89S et AN v ORI 3B m Bt LR R anl Pbes rengeiviy
betﬁTEﬁl ﬂﬁteemel:abxlsys aeehoh. Compoheads wihtaentonAhzhéiedeblds
di sease and rel ated denentias (M S. Chanbers et at.

s erﬂ%@vr Otz@ﬁ@ﬁﬁweze@e hawy by @)1 e eFhd- &pe%mg\réal wo

receptors, of the prese nvent i
odgr ) BT PR R inrdr e arey it 18 aopor e co,
subaﬁ)el 1efesép&rsﬁﬂé ﬂﬁl‘tﬁe a@ﬂ&m@&mﬁp (0. Rl &dpleletal Wirkhs Pharmacol.
agor aphobi a, or aphobi a wi thout history of

Sa-aawr %2(61 é&ﬁ-él% bﬁwrels digies AW0FG0 8tilak); hpwetsk.ab:selective
invORE F%(g'{.l @wab%ax&mg%ﬁ%ﬂg brodhb&8ahe T JOELBRS er ol WO

I nc traunma
9855480). Since o and perhaps o3 and o selective ligands have the potential to

modulate the (BZ2) site without activating the hypnotic sedative site (BZ1) they could
afford a new class of non-sedating anxiolytics. Other non-BZ selective o GABA

modulators may also exhibit anxiolytic properties without many of unwanted effects.



acute stress disorder,. and generalized or

subst ance-i nduced anxi ety di sorder; depression or

bi pol ar di sorders such as singl e-epi sode or recurrent
maj or depressive di sorder, dysthym c disorder,

wdrdohaged and bipolar Il mani c di sorders;
schi zophreni a; learning and cognitive d|sordle(r:rr‘fg”ﬁm4/{)08%7

as Al zheiner's di sease and atténtion deficit
ﬂ% yper ct|V|ty dj sorder, sleep disorders and
e &6 RBYEE BOERIaTFRIRRTY | eénapoqaﬁlpsla ppddrogght to be

aSELBHI A Teardif LI &Y ﬁ{ofne %znlr&&xﬂ &liy b 2&1&%!11);%&31}3&1 GABA

wor k; convul sI ve or e|zure sor suc

reqa:ptcepsqntamrtﬂe pasubt@eh dhehepFahirans Iiﬂ ﬁltt edoic By R Brain associated
have been explored _and drugs nodul ati ng serotonerglc
BEINOTY- ﬁawsmommmmomnd@muon in

L ARS8 Bl ARt s

effegepl dn se@d&ﬁve Sht@idk NSl eHRt @:K Qm}eﬁsfélabbﬁl% #ive potentially useful in
comonly used as anti depressants, have been

ﬂilﬁf?ﬂéaﬁe‘éélzhewmseeﬁ aed rejased lgmeagasid: Spbbemberarienl, J. Med

dieg. g@dge,gg(ﬁ)qzzeq@% ain other CNS active conpounds.
There is evidence that selective serotonin reuptake

inhibitors (SSRI's) show greater antidepressant

ThE (b1 el IW& fUIS@gB %&g@ftﬂ;g ﬁﬂn%ﬁéﬁ‘ are useful in the

sel ective®li gands en use one
Ueatrerdiand/ afprevsatipn e@emet}f fiverdcio nucrbaas @atiedisorder with or without

ag&uﬁ il&?ig %G&&g%gbﬁ%%gyhﬁﬁaﬁ 8{-}:%!39 glsgﬁfe% pﬁgf){ag BIC{T]I&]_E{O' social

aSI ng tor recept or
P@QbmsrbmﬁsvheoEWHBWEdaonbmﬁamedhbydmeﬁmﬂmhngpoﬂ%nm&mmcand

gﬂr 's{rggsﬁhsoﬁﬁg} %ch@éﬂgr%h? s c%rngsf)tgr? ?{ﬁgu dfa%%]%ézuc%ﬁodaer; depression

ected toward pharnmaceutica
or bipmitat disveders endbfas singlerqpaiodd of nsrcuhi&ﬁt mmjou flapessive dobrder,

AR N9 RerBisS §80 b AL b B B f s gmhacriadeagoing and

chgnitvpdiserdiey sichlzb abheirbe's nivdadeandratefitien M&Ayperactmty
t t|ve nmod Iate the a2
dﬁs%rc%% £ Rvggsog%lerf ﬁ% uxbst%f Eg c{é hega n su cttsy s%%enncr

I'n presenc
fradmiini effeesiohgt by oeﬁ]ﬁﬂ;o/tdrkﬁ:oanﬂuﬁ‘e o@fselalre aizpeisncbuch as epilepsy
' 8 cording to fornula | wherein: R 3 11 ° NRZ (n
9\?13?-%&* NR3 5 R is -NRaRb, -CR RIR, CHRfRg, CCRRa,
- C(O NV\Rb, hydrogen C2-10 al kynyl, Cl-6 hal oal kyl,

%{ezrl > %%? oAl K eg% lﬁzggve&[ 2 ar}@sﬁ %ﬁ‘l CQ‘E@?W serotonergic
7 neﬁ(o@aﬁﬁmssﬁﬁm&lé\lbﬁn sBoWh proﬂfiﬁ& B QR tmMReF @3}@@? Related
ptlontelgrose e onllonl | supstTiut sy n e
sa@btotlin rédbtfkeahcdityss, bnbBonly used as antidepressants, have been introduced.
GABA, selective ligands may potentiate the effects of certain other CNS active
compounds. There is evidence that selective serotonin reuptake inhibitors {SSRIs) show
greater antidepressant activity when used in combination with GABA selective ligands

than when used alone.

Some indazoles of the present invention have been disclosed to be antagonists of the
Corticotropin Releasing Factor receptor in U.S. Serial No. 60/431,168 herein

incorporated by reference in its entirety.

Embodiments of the present disclosure are directed toward pharmaceutical

compositions and toward the use of a compound for the manufacture of medicament
for preventing or treating a



10 allylthio, C1-6 al kylsulfonyl, hal ogen, Cl-6

hal oal kyl , cyan, nitro, -C(O NRaR& and - NRaRb,
WOMGBL S165 and Rb are each i ndependent |y sel ect&qﬂfﬁzmms-m

the group consisting of hydreagen, 4 _9 alkyl, and

Cl -9 al kyl carbonyl or R is -1o al kyl vvherel n 2 or

n c t Y, :

als%rﬁ NERLASELyCR é;kagﬁvg aﬁB&eﬁRﬁhﬂ%ﬁﬁg clgfssL%BAgaI@c&@m which
sel@&iaveﬁ}f kybduldeds Bhdral,0adbeype ﬁpﬁs&lﬁd%ﬂ Klyd ,a1C8u1ﬁ57pe, comprising
~cycloal kyl -C1. 3 al kyl, Cl 3 léélxyc rbonyl - g

adgpipifering En giaqtivy PEARBHHA cOmRaug tf}é?m“la pprein:

or aryl-Cl-6 alkyl, wherei n said aryl or aryl al kyl

is optionally substituted ®ith one or nore
selected fromCl -6 al kyI ,
Cl- 6hal oal kyl, Cl - 6“\ al KPRYyapd hafpgen; 20 R3 is
aryl or heter oaryl ptionally substituted with
one or nore subst®Rp i ndependently sel ected from
the group consisting f Cl-6 alkyl, Cl -6 al koxy, Gs
alkylthio, Cl1.6 al kylsulfonyl, am nosulfonyl, Cl-1o0

nonoa m nosul f on Cl1 d| al kyl.am nosul fon _
h&' osgeh& P%l 9 Eﬁi&f g L Nil%Rba&yér%RRa ﬂéalkynﬂ Cis
whefﬁaloﬁ%ylan@b R@)tfc?(g]aﬁ{eﬁflc;h Hmﬁen@%bl Legreed fHQBO)X'RS,

the gr consi's

25 al kyl , .and
C1_ 9NRISOHT,c alNbaiwf) Iﬁﬂzal SNGi%ﬁ 10C R®, aryl,
Cl € It T
6]3&91109%11 K)glﬁrfl %}Sf&fg%iyl Bt BEfro hggcff‘!ﬁgngﬁ'f@uﬁ*ﬁ t @Wilth one o

aryl™ opti‘dn Ituted w

al kompre csmbmtmntylmq%ﬂpend@ﬂY6Sf&¢ok§ﬂ YD) (-5 br@:mﬁlikgxy, Crs
0 toph ﬁﬁﬁnosu 1 h%aéx? NRAbH) aES}aBQSiHufOOD&{o)NR Y,

C1- 1o fonyF, T‘ogen,
cyanad FNerb,, vdmje Rirad &5 a\nh@ﬂél golependendly Recied frem:ﬁle group

i nde tl ;ggl egh fr t Rale .o
hydrg%n:e}’%%ﬂ OYC ?e&/%fl @ém&% %ﬁalgiyl rbon IJI?f 8\%% Croto alkyl
2005wh&SBO2 o CRMERRGO4 10086 oms fn R aﬁwlj clmn a#rebergplaced with -
i ndepen ent I})(Rfsel ected fromthe group consi stl ng of

hydr gen, G 9 al kyl, Cl1-10 hydroxyal kyl, -
o:xjmﬂiogbn,@ﬁﬁlka] Ky hadbalylk @b 56‘}@&)6&@1 €an bﬂﬂ@@tﬂtﬂlﬁ alkyl, Cis

o g boRf Py s s B G FIR Il ot or arl-Crc

Cl I a]kal;mhaﬁdnkyhld a@ﬂl droaxa]nlkybmomﬂ‘almlymm@ gth one or more

cyanoal k 0
ot oraey ek e eyl SEERAT o Pl Gy gbafoallo, Crsalkosy, and
hetehﬁﬂ@ gad;, heteroaryl-C _6 al kyl, phenyl-G al kyl,

h132£-|{£3o %V@F‘Xgﬁ%ﬁ a_llfj)’f H%Kaquteds%ﬁﬁt&ﬁeuéreﬁoyg Ju%stltuents

eny
each ﬁep&@ieﬂﬂy&ﬂéitéﬂiﬁbﬂbthemnp|cpnast|;qdv oﬁjﬁl hakgr 6as glkoxy, Cis
grou st.tu one | ;
Juns tikpiin; B AEs Utk ey Gl B By SRl fuifonyt

conSIdsetﬂt;mgnts@ﬂon@l ablogén, Qs ]ﬁl@aﬁlqﬂ,a;tyaad) klgalt:r,o, &id 6NR* R, where

Lk al k di al,ky
& TR i Bl st BN B "Ronsising of
aI kylh?aiffg@ﬂﬂz o alliyt, biod &} kalkduodrbomgl] oxy, and  hal ogen,

nﬁogﬁﬁ gﬁqﬁ]‘t I&% rgtry},ocl-g s I N g cta,l 3 Hmﬁogeﬁ, “NR*R", and aryl
optionally substituted with Cy.g alkyl, Cy¢ alkoxy, Ci.s alkylthio, Cis alkyl-S(O)um-
{where. m is 0 to 2), aminosulfonyl, Cl-m' monoalkylaminosulfonyl, Ciq
dialkylaminosulfonyl, halegen, Cy.¢ haloalkyl, cyano, nitro, and -NR*R"where
R¥ and R” are each independently sclected from the group consisting of
hydrogen, C;alkyl, and Cio alkylcarbonyl;
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di substituted with alkyl; or, Ra and Rb are taken
together with the nitrogen to which they are attached
forman 15 heterocyclyl or heteroaryl ring selected

WOf20¢1689%¢ gr oup consi sting of pyrrolidine, PCT/EP2004/008767

pi peri di ne, honopi peridine, tgtrahydropyridine,
1,2,3, 4-tetrahydroqui noline,
1RZardl B> ir&@ﬁﬁi)ﬂd&;ﬁﬁn& Rbcted Sorh eher @bis EORREMFOALRROgen, C;.

ot GRATE e RHGREOE rfi\yr%é‘?cmﬁéns g o0 carbonyalloy,

i m g ol(ngﬁ : 1@&@%@1@&@5!%& aﬁcgpkr@@ﬁhh&lsa]kyl Cis

subtltu with one m)re 20 .substituents sel ecte

f r orft olipric FHER Coto ﬁ‘i’éﬁi ’a ktyFYaﬂO Css
Cl l@teré’ﬁfrglﬁfpxml kﬁleter&'yd?l- koéikyl qu16 | heteroaryl,
Cl-10 am noal kyl é’I)ELR acy am nocar on
Cl_PsteapAAoenr BE7)-d abRg Cig HipBeR-&rvis ngkyl Yand Cra alkyl
an nEswEeANth b&th-alo; akjdayl mybﬁ@ﬂyp @roup, Wherein each of said
am nosul f onyl am no, and ‘phenyl, wherei'n"each of said

pheryrodkdupenyl agfht Qrd%ﬁrpw BYP ¥ gpEanallysEb@ieted with one or

nmor S&l 8
Sy Lt 5k EARR 2D g .o

al kytharhahesliob) Cre alkersl k!}amm%v hmﬁapogem H@H@'lammo, Ci-10
eac 8 ﬁ??ﬁkﬂi A0 GNMBR 1§ ?Qﬂdyﬁﬂ%ﬂﬂ C1 allgflsnlfonyloxy, and

m)no ed or dsubstltu ed’wth alk

~ conthalogent prd seagly rafobdidi ampine giovpe s dJRWDaHY monosubstituted or
. rmr REQLL tﬂ%{ed@iﬁ?we&am nyl group; R is hydrogen,

drox or NRa "RR *; 30 Rd and Re are
chnd deprealien mgy:t}sﬁé vadt gy mregan teewhich dheycrn sitegheddorm an

! AR oot S A b o

C5 anmxdermciaempplpeesm, OpTTiding1 152,?a4~k§trahyd:31qemohne,

O/Cl02 38 FURIRR! Hhe st OhChiBropyrimidine

het q:nwaowa,h emmr@angsl m;lrpbohlm, kymdamhem,yl p}@plﬁ pyrazole, and

L LR Sy 2 R e

whersebgtiteadh sdf:ctsélfx:bmytbb cabkylconpm@bf hadlwcy om alkyl, Crro

g S
- 7 |andmp)@ﬂ1l:(tmyl 1§18 ghﬁg??dbcﬁm@ﬂinﬂ femigpoubomdasinet amgposulfonyl,
d_I%l 1I5t¥|fdn 3; hﬁ(n;; Jathing, arf a;ﬁu(fn%l V\%n}em each of said

a m n o,
leen}é reglodgsh ia m@ﬁbaﬁdbfmmmtddemth onf or mae cgmlqjs entﬂependently

%2? SPFA BEbEEny TS sl LTy, s G llaing, o

cy cldidktathin, k:;ﬂci detogkn, @3d eashcvﬁlsmidl klyﬂmcCJggGups is optionally

ﬁlei( é%lgg | % L d %ﬁcgbsgmr}a% 1i Cﬁ@y lglt (iiseg ntamgdp’ in a pyrrolidinyl,
het qﬂmmml mﬁﬁph@lmﬂkyﬂ plgaxaﬁnpm deytipsdenyl , aryl -l _3

-hgtklé%gﬁ"ygn’éfg‘ﬁg&m@%ﬁ l%{gddﬁhlblt gfgg:rw al kyl -Cl. 3

ak® ayd Rtes y:hqh Megsmden@mnmmﬂ fsan thecgrotyp abrejsiting af ydrogen, C.
or euEt OB B AUl OB LSRR 80 Ko
10, k. }ﬁtab&wlyl Gl Betbmlcyxﬂﬂl@ilﬁ all],. Gs.adykloxleyl, divis rpcloalkyl-Cy s
- 1aﬂ<y?|é§y(ll3 élk}cril Ciz al%lzla!arij(fy lalayrpél s'allyl, heteroaryl, heteroaryl-Cy.¢
alkyl, phenyl-Cy.s alkyl, diphenyl-C,.sallyl, and C;. alkyl substituted with both a
Cs.5 cycloalkyl and a phenyl group, wherein each of said cycloalkyl, phenyl, arvl,
or heteroaryl groups is optionally substituted with one or more substituents



and hal ogen; or, Rd and Re are taken together with

the carbon to which they are attached to forma C3_s

cycl oal kyl or heterocydyl ring; Rl is hydrogen or
WOGQQ%(H‘@PkyI 15 R9 is C2-10 al kenyl, - NHNH2, PEYAReN04/008767

-OC(=0O R, -S(O)nRh or -X2(C=X1IR; Rhis a-6 al kyl
Cl.6 heteroal kyl, C2 6 al kenyl, NR Rk or phenyl
opt mahqieh@erﬂlykssltecitdl frech ﬂwgtrcbug)msxmngof €:1-salkbgt Ct.afehadkyl, Cig

d dent I f
G oS R P A S
CRC aed BY kael tahemgetﬁh" ﬂ)(forrdlaailka‘let&rgmwp sdIBctétI(frorn Cy.6 alkylidenyl,

hydr xyal k an cylarn alk f ] _
o B AR 65 f rorD MRk faf S ey, o
5 hlygrognjeﬂkyl&%r -H alkybﬂbﬂideyjrl dﬁsﬁétgwiz«]ﬂﬂa]eh}éﬂ GL. Beterocyclyl-C 5
al ky n are pen ydrogen
o) kot gy SO s AP Fgko SO it Ry, aryl-
ZI ??P 3““1@1@@1‘“*2?@@?@*3“%%” I eI VI I
RH0 e piicretn e TToSaif el odBt g2tz e etegfay! Froups is
: p h e I’detloﬁmy ﬁﬂio&ﬁﬁﬂbd&t[ﬁﬁ(bﬂld ot IﬁdraMubktltOBlets ﬁfdep’ﬂic&nﬂy selected from
subs t ent sel ect
0. condnerdiy G he%aﬁwﬁ%ﬁgﬁi st 10‘& I&%-w Bialkytamino,
aI k%)ﬂhmﬁ;qn, Cl.6 10 al kyl am no,
| k no, 0
o R R ien ey rtth S B i@m%%mw%cﬁs% form a s
L}@ ;orkktcadtgct e i ndependent ly -0- or -NRf1-
: QEI;IOera Y I?rgg]ce Rn is an independently
sgllégﬂ’@i?gﬁf OI‘éHIO@%Y’or if RR andIRJE{Lf I arcle1 att ached ﬁlgf
t ReisIANPalRédyl, OFBINH RbC SE@N,.R"ion -RY =0 )™
2 behI,ngI%gﬁ get er agtc%ﬂo o) 0o 4 )
(Biin ox STaCo SRR og oyl qetigely substituted
fr 0%@1 btﬂe éi IrIA];Qa &%gﬁ?ﬁ@&ﬂa%%ﬂkﬁ&%ﬁgka €300 ﬂ%e grdup consisting
is an inteqger. from e ms
nunisér Cob aik? 1, foahalorkyh Coh A5, rﬂI]'t”PBQ éﬁﬂﬁ@m Cr10
R1 ali %Iﬂ‘ld r@lelg Q‘ISM egc}’ia[ﬂgﬂbt n}?iog alAdulfonyl, Cio
consi st I n I

kyl', C-10
20 hydradig @},’lPX%@‘l Ia Qg%xyal kyl, Cl.6 al kylth| oal Iyl ,

CRI:I%%;I I%?IMY@IIC?I{IBM%I égﬁcyclﬂ [ - Cl CS °
Fignd REhon @ ndsaradmily Gyaraseant yodkRy (re brerglih or (i) taken
am %g&h&%&ﬂm the fro@nCX&RA8 kb thefBredttached are Cyp alkylene

het er 6c s heterocyclyl-C,_6 alkyl, aryl,
aryIQr &b?éI@ﬂﬁ)z»heter oaryl, heteroaryl - C1-6 aI kyl ,
25 IRSIIIII; Ghn&y;al kyl, diphenyl -C1-3 al kyl, and C1_3
R® 1s Ci6 alkyl, Cz4 alkenyl or phenyl optionally substituted with one or more

[

substituents independently selected from the group consisting of Cy¢ alkyl, Ci¢

haloalkyl, Ci¢ alkoxy, amino, Cis Ci1o alkylamino, Ci.¢ dialkylamino, Cio

hydroxyalkyl, cyano, acylamino, Cip alkylsulfonyl, Cy.0 alkylsulfonyloxy, and
30 halogen; _

X' and X* are independently -O- or “NR- wherein at each occurrence R¥ is an
independently selected R radical or if Rfand R” are attached to the same nitrogen
atom, Rf and R? can, in addition, be taken together as Cgg alkylene or
(CH);X (CHy):s

35 Zis O or NOR";

m is an integer from 0 to 2;



substituted with both a C3-6 cycl oal kyl and a phenyl
group, wherein each of said cycloal kyl, phenyl,

aryl, or heteroaryl groups is optionally substituted
with one or nore substituents independently sel ected

wd ¥ group consisting of Cl1-6 alkyl, Cl1-6 ’
haoia%gll%g% . Cl.6 al koxy, amino, Cl-1o acyl ani no:/E2044008767

di al kyl ami no, Cl-1o hydroxyalkyl, cyano, acyl anino,

C1-]0 alkylsglfonyl, Cl-10 al ky] sul fonyl 00y, and

hdt SFennigaarerndhiogt e Pans iBlngs sopairsenptA oAl and A3 which
nono&&tgﬁﬁbgég;ed or disubstituted with Cl-1o0 al kyl;

or.Ra and Rb are taken together with the nitrogen to

wit cAnd ey axfreachhindaperatintip seteaind fven Sroppep yhasitting of hydrogen,
het e r ri S rom t hey, CQNSI St
pyrrg??d¥%gf @%Ppg#gﬁ%ﬁ%%ﬁhog%ﬁigégl | g,qg@té&&@%ogkﬂ’ Crao
ahy despyEialivheyhiCa Fcloatiet Cahyrdodlylals i), di-Cs s cycloalkyl-Cys
1,2, i i nal imne, )

et RSy A T FEYaRay Soy TRParRRoYlis] Cus cranoaliy
pyr agfh iettanecyciyl, perabitergcys ’ -phelalind, aiviyi aaz6lp ?E{yl,. heteroaryl,
pyrr I8zo M da e, ;-wher ac sai

O el Bl 1 ot et sl S €,
subssuhstioritd with betlt e :frcpdvalhg grdoupheghgiat, wlenfn cach of said

hydr - W hydr oxyal kyl .. Cl1-6.
Yl 620t A L o G Qep DXL BB M 1o St one
acy| awiraeybstiamhdsdarzodstly s@necml . 1 lﬁaﬁmrthe arduprphsbiag of C; ¢ alkyl,
am ngcar L No nm nosu , -10 . .
al kylI"st #%%g%ﬁo#k% P ioRt %%q %W%fm%’ngl“ﬁh@ﬂwl,m@ Cio
wher bydroepatityl,ofyasai atylaptieoy C; gy eliisulieyhpCienéitdsyilfonyloxy, and

subsi it ut ed th,ong or. nore groups.i ndependent| .

sel e%?lg%enf r Ol Ef‘f%oglsﬁ'% 5 o %—’Trﬂ‘éﬁsoéﬁ I??F,gn%g’. orbsubstituted or

al kodtpubsimited witb1s, 1palkylybam no, Cl-1o di al kyl ami no,

arRd- ha en nd ea of..said am no groups.is

R e (S BB e e At T RAR Bty e ached form e

a - 1Be_3tgs_}dcydlrly1 c@me‘teﬁozﬁ_ﬁ,‘ﬂnﬁiﬁ@g pedgttédfram ﬂﬁérgﬁ‘flhp 8drl¥dting of pyrrolidine,
i peri di.nyl, .mor phol i ., or _pi.perazin roup; o

R hiacidthes SRR 1 D ErR A 1 He b RshEyoquinoline,

t hat 1,33, 4-eeshydoBo@iinélne, AZtetARHddpylisidiht, O h&Bhydropyrimidine,

and, indivlidual.isoners, racem c Or. .non-racenuc

m xt BFELHging spipsragines oﬁn%aa@nﬁy §mifEQps pyole, pyrazole, and

phar jsiciesdld, aileky eatCoPiaabhiags & bstida@y 88bsttuted with one or more

alsclosure are al so

Enbodi.nents of the _present
dir e%{béﬁmﬁPtsﬁB‘%ngSﬁ;pgl?rgdg‘fP SRRBTHEY D7 ST B g b0 allyl, Crao
whi Cliy BberUgET Ol bikoRf,eUENtIkAgGy Mkylt £8a! hidth AN, %@ &kylamnino,

alleviated, by a positive_allosteric nodul ator .
2005F0FS ST O ERZoRreTB B TakyD 2gEneratmxamiae epigpsulionyl,

CONPC|. i aNg18PhRLBIR), bRg&RIBHIeGEAY %na@laﬂﬁ, RheBin each of said
conpound. "according to formula |. In a first aspect,
t herRR9mg! Fioghs Herpriwnebipufeted Widr oA er more goupgindependently

selected from Cy¢ alkyl, Cy haloalkyl, C,.s alkoxy, amino, C; 1y allkylamino, C;.1o
dialkylamino, and halogen, and each of said amino groups is optionally
momnosubstituted or disubstituted with Cpjo alkyl, or is contasined in a
pyrrolidinyl, piperidinyl, morpholinyl, or piperazinyl group;
Al, A% and A® are independently C or N with the proviso that at least one of A%, A2
and A% is CH or CR% and,
individual isomers, racemic or non-racemic mixtures of isomers, solvates hydrates or

pharmaceutically acceptable saits thereof.

Embodiments of the present disclosure arc also directed at novel compounds

according to formula I which are useful in preventing or treating a disorder alleviated
by a positive allosteric modulator



(p 4' NR2 (kg)n R~ wherein: R is CHRIR G 1o all
C 6 haI oal kyl, hal ogen, cyano, -C(=2)R,
- X2 -NRfSOZR -N[ C(=D) ORmM 2, - N=CRRNR) RK,
WO@@% 92 C(]\IR' NHR or G 1o al kyl wherein 2 or PBI/EP2004/008767
nonadjacent carbon atoms in the alkyl chain can be
replaced with -0-, -S or -NR R2 is hydrogen, Cl-6
ofile k@kﬁBAQatrgp@nd lcx@gk@‘l?fmﬁdrlﬁmm%efn? i;]iﬁ: I)EHEIﬁI:aI ahdotlt, of0a compound
)4 r - al ky al oal ky or
ag’corﬁm GXe n—I’:@y)i R3 is aryl or heteroaryl, each
optl onally substituted with one or nore substituents
i ndependent |y sel ected fromthe group consisting of
gﬁﬁ%’?%ﬂlﬁ lé|%‘5%96 etoground efyifarmiuts, I: G 6
ai k?yl sul fonyl, am nosul f onyl},

nmonoal | yl am nosul fonyl, 3d| .- 1o al kyl am nosul f onyl ,
hal ogen, C1-6hal oal | X‘k o, nitro, and -NRa Rb ,
where Ra, and Rb are,eagh |n&ependerﬁ-’)ly sel ect ed
fromthe group congi hydr ogen, C1-9 al kyl,

and C -9 allcylcar yll, Ris C1-10 alkyl, Cl.1o0

al koxy, G 6 hal oal kyl, 1isyan nitro, halogen, -NR Rb

, % d. aryl optlonally substituted with Cl1-6 al kyl,

c‘i’ A noxy, G 6 alkylthio, CL-6 al kyl-S(0)m (vahere

i ' issCHRTRG, cz)m alaprinhdsud el balogen, cyano, -C{=Z)RY, -X"C(=0)X'R,

a _| k£ onyil, klO

di al'kylam rfosu[i ;fon%})R Lal %ge% % Bhal OJ&‘FKyFON(%/IgIﬁm or Cro
ni t raikyl arherertNRar Rbonmhatcent mbazm dicRls iartbe elrglhchain can be replaced
|nde&%1Qent A s ected fromthe group consisting of
hydrogen; ’* Cl- yl, and C1.9 al kyl carbonyl; Rf is

hdr asgerydosgefl - 6396 aliiggl ;CR. - dystoaliyll 0 Cak k eynjdallcyl-NidNHatkyL,  Cs.

cyangy, ) Rois Cl1_6
al kyt, Oﬁ%ﬁ%&er ohﬁl%éagé%en%ﬁg (T}SF?)% ‘or phenyl
o@Pu@nﬂzﬂ oy hemb@arylt edcbchptisntlly onsstiortedovite subst ctare stistituents
|nde ndent | ted fromthe group )
‘g‘l% |a ‘ﬁ ﬁ?ehc’-? GATRy E?Lg’ a Sl%i%y O%Q:?h“’ Vp%l"’fik oxy> Cie
aI yﬂaﬁ&ﬂ@ CCe al!b*{lsxﬁiﬁoafﬂkydramcnm‘:om’b moﬂwﬁhmmymi‘slu’tfyﬂgl di-Cy.
cyano 1o al I1sulfair I .
al kyrel %ﬁylc%%b%%‘l § é%ﬁl L g m aéﬁelanNR R”, where
C3 GREyM&@l T eyd esdh ﬁsieﬁemiﬂmldaaidiﬁeﬁ- ﬁbﬂB tbdt lkeybyr Podsisting of
and R e en gen Cl.6 alkyl, C6
het ef'd % 167'1EY?$I)drt?H°kah\lr¥ycaf her al ong with the
ni R%@gm ahdz,rm@ awommtghel;@aﬁwe caaﬁcamktecd Ealcgﬂﬂ B R, and aryl
al lyl ene X ( . :
al kyPPREeE Eﬁ(;%g{% “'}#‘ Ceaih e Aoy, aﬁﬁy} 16) Cro elt-$(0)
opt i ¢whatty osulesi twit 2d mzmimmifenﬂr @D enoncalkylaminosuifonyl, Ci.
10 dialkylaminosulforyl, halogen, Ci¢haloalkyl, ¢vano, nitro, and “NR*RY where
R* and R are each independently selected from the group conmsisting of
hydrogen, Cyoalkyl, and Ci. alkylcarbonvl;
Rfis hydrogen or Cio alicyl;
RE is Cy.1p alkenyl, -NFINHa, cyano, -OC(=0)R, -5(0),R® or -X*{C=0)X'R};
RE 15 Cyg alkyl, Ci¢ heteroalkyl, Cos alkenyl, NR'R¥ or phenyl optionally substituted
with one or more substituents independently selected from the group consisting
of Cl-g alkyl, C;-(, haloalkyl, C1,5 8.]1(01"}’, amino, Cg-m alkylamino, C;‘m
dialkylamino, Cjo hydrom?alkyl, cyano, acyiamino, Ty alkyisuifonvl, Cigp
alkylsulfonyloxy, and halogen;
R*is R®, hydrogen, Ca cycloalkyl or Cs. cycloaliyl-Ci.s alkyl;
2 and R* are (i) independently bydrogen, Cis alkyl, Cig hetercalkyl, or (i) taken
together along with the nitrogen atom to which they are zttached are C, ¢ alkylene
or (CHL)X (CHa)z .




substituents independently selected fromthe group
consisting of d _6 alkyl, C, _6 haloalkyl, Cl-6
alltoxy, amno, C, _6 allylam no, C6 dialkylam no,

C - 1D hydroxyal kyl, cyano, acylamno, CI-10

al kyl sul fonyl, G _lo al kyi sul fonyl oay, and hal ogen;
X1l and X2 are |ndependently -0- or -NRf'- wherein at
each occurrence RP i s an-%-ndependently sel ected Rf

ra nm p a{l\ jf Rf and Rf' are attached to the sane
mtgéogen 059 Rf and Rfl can, in addition be taken
to@ tlhéhﬁﬁjmoagm@g e 0 2, Zis 0 or
0 l%}heﬁ%%@ Vfu‘ ﬁltﬁ?@e@ﬁh one or more

oL s, an W(?gte ger
f rom°0 u(gufﬁl P@d&ﬂ§Y3€1n¢tﬁds?rdézhe:h@ recbisiho 6Y ¢, allyl, C,.

and Adloalryt h Gar, e ajkBi- 3 are

i nde ndenat_LgéY C or I;f %ﬁgt he b?ﬁ@f Foeat Cat ﬁ?@ﬁ@rlammo Ciop
one CHRG: ASYLEZIICH Gf 10 GRGlsuaigy], opdi
|sonﬁéﬁznxfacemc or non-racemc mxturgg 0 |§m€gle onyloxy, and
yat hydr ates _or pharmaceutically acceptabl e

tgn raé‘?)f-n depgn@ergycehdoaspact, Wﬁéﬁ%eat'eiclprgélrr%ce R is an

ItRfKusé%p@{dfaﬂf%@Rwag%fg?g S B0 ik 8 LonT o CRARIR 1o the sume

CNI REEOg0D REp .- Rbi;l ihyHdgen b %Omgétgé/ %4_5 alkviene or

CJ 6 c}lq Lmt@c{ _locycl oal kenyl , hal ogen, cyan
B-XZ jsz NR" SO2R, -N[C( =0 OR- 12,

- s -S(O) ,,,R, C01~TR=1HR and,

h%@ﬁ%%bqrﬂ%ﬁr(}e[ gach aryl or heteroaryl is
optional | i Pdted with one or nore substituents

i r?d’éﬁ)’éﬁﬁm frpms @ ket whlert HeAB Guirfs Bk, 1 akoxy
W0.2005/ 016592 PCT/ EP2004/ 005767 2% ‘fg KR which are

allogjtﬁlo G 6 alirylsul fonyl, hal ogen, G_6

‘I%yiA &lyﬁandenamldteﬁ C-& Q) W8 nd,, - NR _Rb, ,
wher g Rb(F a%)h |ndependéabc;ﬁlfy sel‘%aétaggeaﬁ'%% of A', A®
con SfFﬂ

%@%?UD of hydrogen, Cl-9 al kyI , and

in skadessa riemyit o@rnoglmtémg; erein 2 or

PM?&QQ%@ ent g%ng%P Oms in the al k%/fllsoé]?ﬁif POgZIFspydrates or
repl ace TP LRergyf _NRf; R2 is hydrogen, CJ-6
al kyl, C,_6 hal oal kyl; C3.6 cyCI oallryl, C3_6
cycloalkyI-Cl.3 aIkyI, Cl-3

In a second aspect, there is provided the use of a compound according to formula |
a

wherein:

R’ is -NR°R®, -CRR°R’, CHRRE, CO,R?, -C(Q)NR*RY,
halc_)a]kyl, Craocycloalkenyl, halogen, cyang, C=2R°, XC=0)xX'R!
NR'SO:R®, -N[C(=0)OR™),, -N=CRNRRE, -S(0)xR", CONRNHE®, aryi
heteroaryl, where each aryl or hetercaryl is optmnallv substituted with on:%
more substituents independently selected from C,.,

hYCh“O‘T 211, Cz 10 aH{YDYl C1 -5

or

alkyl, Cis alkoxy, C,



- allco: ycarbonyl-Cl _3 alkyl; C,_6 alkylcarbonyl, Cl-6
allyl sul fonyl, aryl, or aryl-d _6 alkyl, wherein
said aryl or aryl-Cl.6 alkyl is optionally
substituted with one or nore substituents
wo jondependent |y selected from Cl-6 al kyl, Cl_6pCT/EP2004/008767
hal oal kyl, Cl -6 al koxy, and -bBl ogen; R3 is aryl or
het eroaryl, each opti onal Iy substit ut ed with one or
nor e nsylst | e ently -s edfro t he b
gr oup %%fléldst |aﬂé??o %ﬁa%‘n 4: ’k%’xy, mfI “COINR'R’,
al kydntdhHNR® R shezl By ks URF @myleacxam&eﬁ&tﬂeﬁﬁjnyélactﬁ fiben the group

ot oA LRSI, S e R ITARN R M Cre i

whereherBa 2a01¢ fnadjaecre aghohndene idlgntallyl &E&hxﬁ@émﬂ& depRBRd with -

thedgr g g§}|3t| ng of hydrogen, C, -9 alkyl, and
alrPcYitarbonyl : R is C-10 alkyl, C-10 al

cBZys h}@m@anh a;l1 QQkKy(L‘M Ieysulioy]; al. $<f§@loalh’5*1 QZQ.?szclcraﬁBﬂd?Q alkyl, Cps

, an onal Ly titute
Cl - @%%g a@%’kﬁ wE%Yk%PO% a?@w&\‘ge%?owt v@ﬁﬁér gr aryl-Cug
m i SaTyit thé’r)sm ﬁﬁﬂ rag@ l«bL #AYE, Ayl o ﬁonaﬂy subsﬁmted W1th one or
nonoal kyI m nosul f 10 d| atleyI amn su fon
hal JGeF SesHEeRE) den% aREedi ¥98, Can i odkyl Crs
V\hergkexlﬁaa@@al&nare each [ ndependent ly selected from

roup consi stl ng. of rogen, C-9 alkyl, and

th
cﬁgg%zm*}u% REBEORFY: RA %&W Ya@é“@&@ﬁ %ﬁ@@s@méﬁ@qewubsn‘uents

sel egHegtk{1Eom (it dr B4R 6ORSHS] iAGkiQns
9 al k SISJen ,E-l%i{?o hydr xvaI I ry7 %CIC 1alnkoxyallGgl%t;?ilgﬁ1 @raﬂox}’clé

al | ¢ Tﬂql@)aiﬁkwallv @ﬁyb%@fﬁpklv@-w @@waﬂcx’@r@osulfonvl Cr10
cvd &E‘J&i&}ﬁmos@fgﬁylcﬂﬁ%k?mg 2’2 L.Il, %ﬁﬁgﬁi “NR*RY’, where

cycl oal heter
ani ndal 464 Cpre]_@a figm ghe group consisting of

, o5
hot g?}gicg%%nyl aﬁﬂ’ £1%k@1 9%%3}% J'?w C 6 al kyl,
I;@t ﬁfr 6&;?&:’%11%? elkeésr @%s ﬁg&}’k;ﬁﬁ:% hnetntylthablgeﬁ Mfﬁ{y and aryl
'p@ isnti cmrﬁﬁ 13(% oxyUeS d W 15000,
bot h ai g il
ﬁa;: h{vdfers aind is dy ¢d ozjl, |a;y1|nosx§tpgn»y| Cla;rg ;Eqripcaﬂcylammosdfonyl Cio
ete i i on S 2 b
e L% § MR BBl R0 o B LL! S oNbd R b
gr Ic()uh cmﬁsl t iang cadh @hd@eaﬁd:qﬂy sel@ted Iit:mié cth:z cgrlbuv Glongisting of
al o , i al cyl ami no,
ﬁ%{drﬁyed)f ng/algkl ﬁm% aﬁ%{‘[&n})mﬁﬂ’* ni no, G, |g
aIRli yhd ®° faoengdch nﬁeg&zﬁﬁaaﬂk ydleubd oyl thx;gmmnsxhzaﬂxg)qﬁ[}rdrouen, G-

and e al d a r ti

monctae Pt et By St P e DR gy cesbosyeli,
\%; Rayl, a‘Eds By chgaficyt, a@ﬁﬁcﬁfﬁ@hﬁ?ﬁl@ Wﬂk}ﬁ ﬁﬁesuﬂb%’difﬂﬁmipﬂk‘ﬂ: Cis

ich .t are attac rm an. er or
net PSS g o EPSRERt (riot FHEoGrO0D Catls (et RETOHLT, Coo
pyr r btesticpgyl, WO, 2 06046892, SgaﬂquCEhE,PZeQQ%OQSJEﬁ heteroaryl
Y B AR, SN 8 s o
% 2 Qybbrtietd andidiod smwmbﬂfrﬁdaﬂde& Py EopYr i dianesch of seid
exahydr razol.i dne era
mor pﬁyc???aglgx hﬁF% eJI I3 PRECEIRF P oF %u?Sng Pg ﬂé? S“gt?falfu‘ﬁ”d with one or

i m dazet epbstihene Leamndéntsag%ctddrfgﬁmltba eplb Qaaézkﬁhg of Cis alkyl,

e .

al kyhydrGxydlleyl, cyano, acylamine, Ci.yg alkylsulfonyi, Gy a}lcylsulronyloxy, and

halogen, and each of said amino groups is optionally monosubstituted or
disubstituted with Cy_1p alkyl; or,

R" and R® are taken together with the nitrogen to which they are attached form an
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GABAA receptor wherein in said conpound of fornula I
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In another embodiment of the present disclosure there is provided a use of the

compounds according to formula I for the preparation of 2 medicamentfor preventing or

treating disorders alleviated by administering a positive allosteric modulator of the
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optionally substituted aryl; X2 is NRC; inis 2

and, R4, Ra, Ro, R, Rfl, Rh, R, Rk, R X, A,

A2, A3, n are as defined hereinabove. In another
wenhsdisment of the present disclosure there is )

provi ded a use of the corrpourlgﬁ ‘according to ngF%)IZ(g“mOSW]

| for the preparation of a nmedicanentfor preventing

t ' i rs.alleviated b i N SL.eri .
%@%ﬂ%@%‘% 538 36 S8 oA 8L B PR iR
FOIGDRA SHOUNBR apénbgat, i e L
o - o o Rygni oS r i - al Kyl
R AN R R e S s S o
VRfer en!Rﬂ |0k¥) 3)43333135'1@@53@\"3&?63 At0A ial_fﬂ}aﬂeﬂaﬁlaﬂﬁfah%‘}eplaced with -O-, -§-
€ F Ra v.cnant er. e odl ment__. o vt:_gpreent ,
Ogi SC ’%sbs(ri‘é” PRSP ENEOBP So6 8}%%2@%&%&% ﬂéﬂér?%é{?rf&@n
ia@eép@n@ﬁm}g s?lectécbfrmﬂ thelgré@y cdriieting ePiaiabdaNCOf ARy, C,
1.C NnLT OF r e n r,. t atl n epressi on
T ot e e i sl i ks or B and RE
drewked ogeter mf_grrht)ﬂ dtealerttiggRuprielSied GRAY ), $ LRFSdens], C,
sei z or. pain n ering.a_pQsitive
Bt ﬁr%%ﬁ%e%ﬂﬁgwg@éﬂgﬁg%n% ?F{éfﬁ %&W&éﬁﬁ?@?ﬂ%ﬁér einin
Raind B¢ arqekunckogéthbowithliee darln toRvnicHhey B4 atBehed i foiRa C,

5. Rb,. Rb" % , aP]% Rd, Re, Rf Rl Ry, 7 |
@ﬁéﬂ?ﬁ%l or E?ﬁefw,dﬂpsm% RIS Seno alfeonyliandaR’, BRoRE R3 K5, R , A% R”, R,
RUE, &5 Zoef, isfesf, hereiroabasiied heraanebher enbodi ment  of
the present disclosure there is provided a use of the

compounds according to formula | for the preparation

BianctherRib6BRRRLS Ale RLEH L] [ 2992/ O
PCT EP004] DEB 76T CPs t?E%??%%eﬁe r8‘23§?‘{oan‘3sgg’ﬁ§?ety

BIFOraFs srasiieestosiormeta | fetihe 2ottt ol medirirmptior preventing or
€260} bl RlerdUIRPALARNS) 2 CAMMLRL QBB ELRIER DL PR f he
co-admi nistering 'a positivé Ifosterl c nodul at or

P HECEARAR FrERSBSBYd SAFPOERA of foreailall R oispBUnE-QR or -

3 ; 87 b5 hyfogeRr 3 allb¥ R iRk - : f, oo
I i STREor T B o R B g
ﬁdﬂ K, K XE, » B2, RA‘R > AR 3K iy - i Af-an ars agl dtfimedchereinabove.
her ei nabove in conmbination with a sel ective serotonin
reuptake inhibitor, a corticotropin releasing factor
Iny priothgbeippdimen ofthp hissphdisilestedhas B providet ahiddftanr . 1 n
ARYPeH | r (WS e there is .
pr ovi deﬁﬁggﬁggggﬁofﬁgﬂ%ﬂﬁngp%ﬁ S&% a%:tg)él rcg:a%%g 6 FOr TP enins o
treafipg dishedepy dlsaietad yredofinwicmad iz pantmt flbrstapicervahilitagof the
QKB FeLAlbIGRALE0 haked by, Adni pisterbag a
OKpa) BRSO ST BN el PO i Y
B GHEPPE ForR tihbymaBAanoT ScoltybR il ¢itiarelipedistitaed figl; add, RY BY,
Uit Lt Si2ngs according to fornula |
Brer e R R el T A R ARRE0 o R R |
R R, Rd, R, Rf Rfl, Rg, Rh, R, RR Rk, Rm R
' , A in,.n ape as defined
Papaiieepodiien e e Dot hE wPoet e abhi
diepupdareotdieg & fsnplalicdte pacphaiomsfelthidiadmentfor preventing or

NOSLL | . nting or.treating disorders . .-
e BNl M R Rkl S oo cogitive
GHBAKS T @oEpsions, seizdreas onpasiby iadmimaeying s pbgtite allosteric modulator
SMRL éﬁ%ﬁa k'éc@'b{o;l M%fejfrcgﬁ%ﬁ 81 compound of formula I RY, R?, B, RY, R®, R?, RY,
RORLRY RO R RO RS R RO R RE RS R R R RS RS X, X2, 7, 4% A% A% my

are as definied hereinabove.

In another embodiment of the present disclosure there is provided a use of the

compounds according to formula I for the preparation of 2 medicamentfor preventing or



anmount of a conpound according to fornmula | wherein
R is CHRFR9, C2-10 al kynyl, Cl _o haloallcyl,
hal ogen, cyan, -C(=2)R, -X2C(=0 X' R f NRf SO2R,

i = ORmJ,, - NECRINR)Rk; -S(OnRh, CONR NHR or
WO %&Jlblgfﬁ%sg kyl wherein 2 or 3 nonadjacent car boRCT/EPH)E008767

|n_t he al kyl chain can be replaced with -0-, -S- or

dRZ IS ydro%eg Cl-6 alkyl, C3 6 cycl oal kyl,
treebing GERREP I e, DIPOlE IAnic disorilen sBRy A tiarydrain: 08 cognitive
digdriiys,, coﬁbul@mﬂ@' s@ﬁlﬂ{e‘é |or pﬁﬁ by %BYalctnglﬁEerﬁilR:nr ﬁloﬁnvig}?dsgalc
mgéulﬂior of@e %BAA mcemow?éer@g igetidrotrendiof ahovs I, R, 12, R®, RY,
ReaifiRt e WRE RARM, @B ke J X1 R @Rtodho
;’igrl gr I'n anof ﬁerkeﬁe%l %e?ngf F?h% gf g‘s’ t’E{ XX 7, AL
Adfts s es frard hezeiprbove iteeprabiphtomeithutskleatve serotonin

E ﬁiﬁ%&ﬂlﬂ@@ 4 HRYEN Qr, i sor
- I gs\é\l at ed by&j;mg%y ti %/éé&a fa‘%tél(rai%%:ta glﬁfaﬁpgp %fodéesterase v

inbiRg receptor said conposition conprising a
t her apeutl cally effective anount of a conpound
rmula | wherein R is CHRFR, C2.,0

Q (9 to f ?
?%kﬁﬁf‘f‘F‘ dperg of the peRspnt disclogye theye s pr@y@mi 2 usCPEMHY R,
COIIW Ordﬁggmmﬁg}lr%lj;{?%epar 1c Whe ? Iel?fﬁgntm sor

of. 3 _nonadj acent ca
treggng éwral@@opﬂwawdb@adumstema a mb:ﬂvR@ohﬁv&laml’s@ﬁ@ Phodulator of

C Ky cl oal k 6 | oal kyl -C1. 3
the%t stlb%Jp f ?e@f&ﬁéﬁ%gﬁgﬁ r@egt tgﬁ%qgl soua@ty“gé comprising a -
bﬁﬁﬂ di f iR R
coltp R fw‘;’f Qﬁtzéjgg?]%’fs%%émﬁ 2oq}§/ Bk @%éﬁ%“ R, R,
E&' RR AR, RAR, R R ?*ei%ts"xd@ iAfed, 1 are as defined

heft@{a@w@bove "admi xed with at | east one diluent,
exci pient or carrier. In another enbodi nent of the

present disclosure there is provided a pharmaceuti cal

In DRMROGHEIIRRenE O the 5:%%’&9&&&“&&%&& £3tdvifly g pﬁzgr{ngtcems?al

all evi a positive | osteric

e
COTRBAROT %E@ﬁ?‘@ﬂﬁéﬁ Pﬂtfémﬁ@lsﬂorqim albeymted Isy aigodititenllasteric
mdAARTUIGEBA Yocofiht 064 Lot AIRUNL 8180 O o%?alf%gm?agy effective

according to

amQPRWW comyomdalp@;mimglto foratdybwhercieRbis GHR RE)R. o alkynyl, Gy

%6 mgh E\& N aP o2 TSR - WREPeRn DGR -
HO):gRs BERRINGIRS oF @111&‘Iékjdlv~l§;ekezﬁ D@kg neas; Q&nt carbon
atoh%ﬁlll é:tl%ﬂ & n bF f? acgz&é tgl —’c—llgg gar Iéifii %y by nf:n, Ci- sallcyl
Cs v bl Ry ar bmgl-CeL, byl 81 kaikoxyehl%nﬁad:pﬁdﬂ@ﬂ@l Qi o
oL gEhchbil i S5 8 i g, B RS
m, jerapsficfined hgﬁm&ha\@ommaﬁmtﬁ&k kettione dﬁaéﬁﬂ @{&ipﬁbnt Or carrier.
reuptalce inhibitor, or a corticotropin releasing

- factor antagonist, or a phosphodi esterase |V
In gnpthersimtbodimentd tmmmemscmb icRgs AADidELpMthitedical

pient. or .carri Unl ess

corh e e AL DB B o L
modpplor ot CABA nacéuimﬁh saig dbheosipaciofd @iﬂc@&h@d&ﬁexﬂc%ﬁ@f&cﬁv&

Jal tio rase "oor
2855, B ASLATLE U5 8 e e S Bgse S0
haloalig, b@lc@en,y{;}ralﬁ@r-C(ﬂWI‘a S@ICORIOWNRF, ef e L0 OQ@H@ aﬂcyz
whé?ﬁm Wocfr% &%’58;%%? car oms 1613%\ Bﬁ‘ mc%%%geﬁswdﬁéésﬂ— -5-
or —b}éﬁ?e R gsihycbecm é(d_é alkyl Ca p cycloallcyl Cs-scycloalkyl-C, 5 alkyl, C,.5
alkoxycarbonyl-C; 3 alkyl; C,.4 haloalkyl, or aryl-C; ¢ alkyl; and, R° R* , R® ,RY , Rf, RE 1



I nterchangeably herein. The phrase "as defined
her ei nabove" refers to the first definition provided
in the Detailed Description of the Invention The

wo #084/0cs@l kyl " as used herein means a monoval gty rpanas
unbranched or branched saturated hydrocarbon 008767

radi cal, consisting solely o Dcarbon and hydr ogen

R, Rbope ;. having B0 bed WEREALNO R A0St o egpt ome

I nc u5|ve unfes er W Se T
&hamk¢KGPKMt@atsnm1nclude, but are not limted to,

nmet hyl , ethyl, propyl, iso-propyl, iso-butyl,

sec-butyl, tert- butyl, pentyl, n-hexyl, and those
In zmp&cri efnilbpdinhqnt ofi theeprowaidlisclostrty éheee(ia pm\riaisd a Pleemhiibal

Kyl
corpRlp 76 HIFh erRng o alo- S rete< e reati aostri
mo&a]a‘e’c&mﬂa GAA Juseghtdresi d@nﬁiﬁﬁﬁicﬁﬁco&ﬁprﬁﬁ&ﬂ@ﬁﬁ b td-Bebatically

drocarboE chain ra dlcagdP %ﬁ 1Q_carbon
SO REVIhg BRBOGI t &1 D pegeip dg CHR'RE, Ca
dkpﬁﬁﬂﬁ&&@kﬂ&&lhﬂ@&éﬁ 892XBQ$RE LDRBTEN R ST fte Qne

m@@&b@ﬂ%@dwﬁﬁ»& e Sy uoed herdin,

noﬂ@ﬁ@iﬁﬁr@h@t&h@ﬂ:‘ the &Jﬁﬁﬂ&’a{m be%’eﬂ%é&&evﬂﬂ{ ~dald ) NRF; R?is

but otyI) e te Ikylene as used
hﬂ% a@caﬁﬂ%l%@n% Bfoghtafﬁgw gkylpFaatlinggcarbonyl-Cy
azk;aawmmg@ daxé%ﬂﬂ&% Paﬁ@OEPCRF FEOREI 1 RARESRY, @é L o r=,
ggrbp drogen havi'ng from one {0’
Phof &b drmt s Wehdss %16 i Besingbaess o seldcHe a@mt@@un reuptake

mh@i@@}ﬂr%scoﬂﬁccﬁl FMJ ﬁrb%szﬁgpﬂc&élaitaobﬂg{ BP'S %Eo@fe&eﬁ?éw

[imted to |.ene, ~ et hyl en&, prop
Hﬁ’é’tt§9 F@Ph%a@ﬁé emsaéfﬁﬂfﬁ Y. ﬁbﬁﬁagwe diluent, - excipient or carrier.
2- et hyl et hyl ene, pentylene hexyl ene, and those
speC|f|caIIy di scl osed in the_ exanples. 10 The term
nlegy gEperyyise sisedy Sredolieriap terasrivee & G Ambicatiarh etlwiing the
spe%@diﬁi%d@ﬂﬁ@%{rpﬁ{% de&!aﬁ Rs Gﬁz@h gabwhaving from2 to
10 carbon atoms, preferably to 4 carbon atom and
havi ng one or wher e pOSSIb|e two triple bonds,
b «@ n
TRRBLEI APyt RS 008k -Gl L KPS o 5 YR o
exa@@&e@eﬁgmmmreéegs m@feqrrwwi‘l compoBdpegsyaayl gne compound. As
such B QRUIYL (oD Wil o St U oL SoADYL i
koxy" as Used herei i neans
Hﬁﬂmiﬁméﬁﬁﬂwhmsma | ower al kyl radi cal as deflned
herein. Exanpl es of al koxy radicals include, but are
not limted to, nethoxy, et hoxy, i sopropoxy, and
The Huse "spadinkil balei,xytbdv  ctfoséd thattshdefiekamyroside@t TA® etailed

onyl" and "aryl oxycar bonyl "as used
Daﬁﬁégg%og%%g é%ééggroup of formula -C(=0O OR wherein R

i's aIkyI or aryl respectlvely and al kyl and aryI are
"al k

TodtEe PR angied b e Erafh et bbb Slped samvared
hydmnanmlaradlcsg c@sREngkdele bhcddbos aad kydrogam aamyxls having from one to
ten rﬁ%’?)gls %_{Jﬁ{s%&uﬁ%? Bl &thgiqgsealglﬂca%&eli}@as qgsf of! aﬁcyl radicals
include, but are not limited to, methyl, ethyl, propyl, iso-propyl, iso-butyl, sec-butyl, ter+-
butyl, pentyl, n-hexyl, and those specifically disclosed in the examples. The term “lower

allkyl” lower alkyl refers to allyl group having from one to six carbon atoms.

The term “alkenyl” as used herein denotes an unsubstituted hydrocarbon chain radical

having from 2 to 10 carbon atoms having one or two olefinic double bonds, preferably
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The ternms "al |l yl uul fonyl oxy" and "aryl sul f onyl oxy"as
used herein denotes a group of fornula -0S(=0)2R
wherein Ris alkyl or aryl respectively and al kyl and
WO(018P% as defined herein. 30 The term "acPCHEPHS /008767
as used herein denotes a greupg-of fornula -NHC(=O R
wherein R is hydrogen or |ower alkyl as defined
onlketeinit dﬁlmbleﬂ:@lndsco-a)l dllwnyl’:‘ as bedyHeadik ydfers aman alkenyl composed of 2

to JEARER BRRRRl P e TRl Bty 8%%-%9%nvf’<5crotﬂ>

aryloxycarbonyl rad|cal and R’ |s al kyl ene

eflng ergin a t he attac int,o
aaglﬂ'g 8%?588 &t F&ﬁla“sraa 81“ r?nChﬁé OBEfaPﬁ]%ed saturated
hy&i‘dtﬁb@ﬁ&adladl Icﬁﬁ?dlstm‘g@o%@{lﬁ/c@rb@ﬁ%d Bedy gt @MSQEW from one to
-15 The term ' alkz fhlo

tor SR B Gl brletgtheriviss dlistor amlSs ataiGHene adicals
indfdd i fedotidaied &)eletRdeded Eﬂhﬂehéllpﬁopﬂéﬂéyt-ﬁlﬁétﬁylethylene,

3 Wﬁ@WfPagW Q}'cﬂﬁ%ﬂtthr 3 '%Eélgtﬁls%.h {‘ki{ fl?ff %loswelﬂﬁswgfrdlsdosed

Hﬁﬁg@@h@kk‘ as 5 used herein denotes an al kylthio
group with a "lower alkyl" group as previously
defined. "C-10 alkylthio" as used herein refers to
Tiftersh 841%1’% @bl WerdihldehotesalmB:Andied dr@kdAched hydrocarbon -
a]k%%ﬂhloalkyl as_used herein dgﬁg@es the radica
dpgngirops2 gn1heahen #ogs pig T 2§ cqgbop gtom, and
lmﬂﬁ&%b%Bﬁwﬁéz%%&ﬂﬂ@%m@%ﬁﬁbBoﬁm@pkﬁﬁaﬂ?bﬁ@ﬁﬁﬁ@ﬁo@@(ﬂhodkmnﬂ

of 'the allcylthioal kyl = 1o radical w|l be on
as gqd Heprin refergite an alkemid comppted a2Ae 0 r48ay Exaa@lﬁﬁsaél ethynyl, 1-

prhsm 5BhAENS, 1LOuha, 5 3dheal or SHENANHR.  The terns

an1nosu|fony| and " di al kyl am nosul fonyl " as
used herein refers to the radical - S(O 2NR R',

T}M@fn%i';& A Red ﬁ&%uhbffiﬁ&&%dﬁﬁld-dlp\m{em% Kk o R am radical

R_aré 15 independently | ower alkyl resggctlve

as Liszﬁrmﬁl hezeinf Exgonpgoptaliars suticabriprludndnd ae ng fimitddo, methoxy,
By KL, IR LSRG PO e crampi

dlalkylan1nosulfonyl |nclude but are not Iimted to

@tﬁﬁ%‘%ﬂﬁ%}é&%ﬁ%&kf'% Ml"axgio%géa%&ﬁfwas ased herem denotes a group of

term cycloa
for:erﬂ@u GFRHMR Wéemnﬁmﬂéﬂtor eel tesnecEielE and elé(yldndcawl areas
ddsadical consisting of one or nore rings, and
consi sting solely of carbon and hydrogen atons,
having fromthree to eight carbon atons |ncIu3|ve

ﬂ;égé . Calagéyl i Jrg %ﬁs@;ﬁfs r@a?gzg] Ein @éno@aéa'@&m;{fﬁmmma_

ut are , cydo
S(eotRotslutryin, R Isylﬂdybprea‘wyﬂespec@'\peé}r ot and arydlazelae gieﬁned herein.

NGB WA oS35 QS MG A RS gogp of

fofmubsDﬁf%@hH whyodio &likylkyl asrd segetizelyiandnBahand dgl are as

d&ﬁ%éﬁg% tas defined herein, including one to three-
uén

S, such as hydroxy, cyano, |ower alkyl,
| ower al koxy, thioallcyl, halo, haloalkyl,

TR Bl the b @heRlNRESRRLI00Y of BILAR-NHC(=OIR wherein R
is hydrogen or lower alkyl as defined herein

The terms "alkoxycarbonylalkyl” and "aryloxycarbonylalkyl"as used herein denotes the
radical RR" where R' is an alkoxycarbonyl or aryloxycarbonyl radical and R" is alkylene
as defined herein and the attachment point of the aryl(alkoxy)carbonylalkyl radical will
be on the alkylene radical. |



10

15

20

30

30 di al kyl am no, am nocar bonyl, carbonyl am no,

am nosul fonyl, and sul fonyl am no. Exanpl es of

cycl oal kyl radicals include, but are not limted to,
WOR0eHY$Rycl obutyl, 4- hydroxycycl ohexyl PCT/EP2004/008767

3-chl orcycl opentyl and those gpecifically disclosed

in the exanples. The term "cycloal kyl al kyl" as used

herein nmeans a radical -R R wherein Ris an

al kyl e Jadi.ca i s.a, cpcl oal k
R S gL By cpEL Rl ko gpﬁp, wherein
allepX &R He@léafab@y@malakﬁi@mﬂaho,re&@mﬂi 5- prﬁﬁ*lﬂﬂ@ i ;%ym& #-

| ted t | |
bveﬁéal@}?ﬁr@l@»ﬂ%m 15 505 Fogerss pobrilal e Jeives Al s
nskd) Eex@iiﬁf@lb% m%ﬁ@i@yrgﬂﬁ&&g aPlolV-ERZPP 4%&8:8.:11 ?Zevlou]sgf defined.

The term ' cycloalkenf1 as used herel n neans
"Grondvaentaswehapare darBorfiTiovherdaipkal 1Sébnrs| sting
of one or nore rings, and consisting solely of carbon
and hy dro&;gmqetons having fromone to ten carbon

Therterm "alae &, asupReremidrapts S rF%ﬂ@éR'eW erg R' is an alkylthio
EXAMRL S soilkﬁéﬁfe' RUELW herki %%ﬁ@hegaﬂ; R
ranot |Iﬁ1€e cyclobufg# 1-yl éyc | ope ten ?kﬂﬂuodkﬂ
ragigel Wil g en IeregiafliFakli scl osed in the exanples The

term "substituted cycloal cenylyl" as used herein
means the cycl oal kenyl as defined herein, including

Therieroe Gopippasiosl o headdrrran refersio the radigrloSi0)W¥anthe terms

" ot i
aikh g:l\él ﬁoﬁal ktﬁl‘f&fﬁ hy%ﬁ‘;ﬁagll{}ggilnﬁloﬁl X 371 a8 '119&@[ He¥lin rgi@rls‘ﬁ) the radical -

oxycar bonyl
(@R’ attieydra R'ammyémgmmmmmﬁe@mabm R are

AR A0 RERAD  Bhbpp ROTH ASHLADAIBI gt ot

nog figtitsd ltk mwlmwdfoswl nqmrem@lammwal&ngl mtlpiemof ed
dl!ln r |%“;;” y -
dﬁlﬁy‘ US%% peci # e&ftljaryla?tsl c é dgiE&ét e exgésnp egl oy gropyl
Inmhéamennﬁm@%éno as used hereln refers to a carbon

linked to a nitrogen by a triple bond, The term

"hal ogen" or "hal 0" as used herein neans the radica
THeltexon Osycloelbyis as ubﬁddmm@in@mean@@ nicpdualertrsatucgtnd carho iyoirsradical

oSSR gD A B S8 083 00U SISO i
hagimg fm@sthm@tm msg]Ith:azbne apemachisive| wdsn odieomse adicated. Examples

r f I
of?:g ﬂl%ﬁi rahcﬁ s 13?185;; %{q@ 5 rflmtt(ie} 1{%@ t8) %ygé{%ro]p?ﬁ 8)%?013 %yﬁyclopentyl
cydbhdptds aidcthber sppeibpally, dlatc}qséd incthe emriplésthose speaﬁcaﬂy disclosed in
the el esrlfluoroethyl 2,2,2-trichloroethyl, and those

speci |caIIy dlsclosed in the exanples. The term
"aryl"™ or "aromatic" as used hereln neans a

‘ nocyc hC cal of 6
THERRE bt RUSHEIL B {3816 Blard thi Sbapl] Bhcfped herein,
mcﬂhdmg ndetcsﬂ.’naﬁchubgutuhxas sudlp ag yelrantyt qzahUHnWexpaﬁquIlowér alkoxy,
I anaro t|c H

By il R gy, S0 BUB RTINS, Rty Ao
chﬂkﬂhmﬂmﬁamundumbenﬂubsboﬁﬂmmhs»sehmsﬂﬁﬂwiEQGEWW6qﬂmnum

hal al e eroa | C

BRRS o Histol PR B S GRL R B imicydobusy, -

hyﬂirdxyt}tcmmX}fl él-diﬂlcbrsydlcﬁpamyﬁ and sk spcifiontiyt disclosed in the examples.
al kyl sul fonyl oxy, -SQZNR R' (where R and R' are

The term "cycloalkylalkyl” as used herein means a radical -R'R", wherein R' is an alkylene
radical, and R" is a cycloalkyl or substituted cycloalkyl radical as defined herein.
Examples of cycloalkylalkyl radicals include, but are not limited to, cyclopropylmethyl,
cyclohexylmethyl, cyclopentylethyl, and those specifically disclosed in the examples.
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i ndependent |y hydrogen or al kyl), al koxy, hal oal koxy,
al koxycar bonyl, carbanoyl, 35 hydroxy, halo, nitro,
cyano, thio, methylenedi oxy or ethyl enedi oxy. More

WO H$%2al |y the termaryl includes, but is REITEP2004/008767
limted to, phenyl, naphthyl,ig-etrahydronaphthyl, WO
2005/ 016892 PCT/ EP2004/ 008767 -17
3, 4- met hyl enedi oxyphenyl ,

1,2, 3.4-1etrahydroqui.nol.in-7-yl, 1,623, 4-tetrahydro- .
THSGIR TSI HEET. 57 St o Bean L TS st dgiperclic
ratlidalicoasiaiRigtloas or Mige Hapdend beistiaasylely dFRskbon and hydrogen

as used herei ocyclic or

"heteroaromati c” neans _a n
atgmpyhaving o gps togen gt HFB”&"Q‘an]]i“ﬁ’@"%d%f’é?fé gﬁ’&\f/‘fflﬁfgmé%@fed'
Exa@d¥ds of Bl GullQARH adichls Rechednbad 42k Rt 1088ed td, WRioHMen-1-v1,
t.hree rlga hgteroatonségq%;gte fromnitrogen
ToRYFEr-Laf gd thase spectically Sspsstt iy thexrgplebons  bei ng
carbon, with the understanding that the attachnent
poi nt ,.of the heteroary] radical wll be on an
TherteRmatoestusg. Cquﬁéé(ﬁ‘é{hér W?‘Ili ﬁ?rlengF@S&b? Fistalliepyl as defined
hetdth ShiTh@ing@ bnk RlBRENEBRE ¥ subh QHE}ECRE) TR4ho, lower alkyl, lower
substityents selected from al kyl, ‘hal oal él 10.

ity alo, hdlpalkpahydppryaligl nitre@io ABonhmitng,
2l N iRy i, Kaidi RGPS nyR I k3bohla Rrin o, AN HWg

1gylllk)il sul ?m%%' I ,@%Il%(ﬂ;l sul f or}{ﬁl olibly, g?liélamOnZONR' _F{"J’)&%mv\}]{é*l’gé{% ]
Sulipyeylgpningy e@SM@%@mmwe%yﬁmgéw ofsubgtigytedl cyckyallisnyl radicals
; ke eggm%& I g%gf
IHHEH%?FE?%¥%T cyaﬁgggihio, %%?ﬁ%?gggﬁf%§§ roaé%ﬂllyLand
thesespecilirally disglosgddnithos@mplsci fical |y di sclosed in

t he exanpl es. Exanpl es of heteroaryl noieties include

monocyclic aromatic 15 heterocycles having 5 to 6
Theitergn zyens’ ameediharein2efsrsite psarbondinkad felaitrdgen by 8 tnide bond,
i LAkied to, including, and includes, but is not

"Timted to, pyridinyl, furanyl, thienyl, thiazolyl,

I sot hiazolyl, triazolyl, imdazolyl, isoxazolyl,

by b, DY by n im di an

RS el RSB oo EREn YA U oo oy tapmgg hloros o
iofh@wind go®@bimatidfs theregf.at ons, including 1 to 3

het eroat ons, and includes, but is not limted to,

benzofuranyl, 20 tetrahydrobenzofuranyl,
Thesate tatdalicdhashusedbazot heas allyler dighraticahahddined Hbrein

nzoi.sot hiazqlyl . benzotriazolyl . indol 3
PRIy B IOLuB BRE P Py ien A oEaddeingd herein. Exampls
ofthelbaiddlyddioglsimvhidenlyt, aré sodimnel iopyLdiflucropropyl,

6, 7,.8-tetr rois [ i nyl zi m.dazol
LB IRBPsGaR GO Rlh 20tk PR ro T fer PG Blartiyt, and those
sptdiftralip tlisassadah thasatdpdse specifically disclosed in

the exanples 25 The term "heteroal kyl" as used herein

nmeans an al kyl radi cal as defined herein wherein
Thenam tasgl” odrfarbhacie” Hydedhasinahen® ahayeodpderoribaptianedical of 6

Lth a substituent independently. selected frgmthe
to 8 bl SeBHa e 2R herbic S il o oRACp aGPe that
thfattghaent pdiagedthe trybradical @il ot frothutic winge Thé arytiiadital is
hat. th ojnt of attachnent of the heteroal kyl
orfiilysrbrdoilondm o n G ro e S Ras e ed from el
halvylﬂtlyl Dg?dhuolxﬁﬂd&ﬁ, h@frbyllkyl, ayt; |aﬁ5ﬂiﬂﬁﬂé),, angitno, alkylamino, dialkylamino,
cyel o - ) a o ) .
e R R A N ST M
independgely hydeogen oaklkyl), alleyre] lddydxy, dkogyeboaikykbashayd
g}k [ .when n is %5 Rd j,s h(%ro en, . .
bydroxy, Balo, nitro, cyanio, thio, methylen oxygor ethylenedioxy. More specifically the
term aryl includes, but is not limited to, phenyl, naphthyi, tetrahydronaphthyl,
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allcyl, cycloal kyl, and cycl oal kyl -CL_3 al kyl and
when nis 1 or 2, Rd is alkyl, cycloalkyl,
cycl oal kyl -C _3 al kyl, am no, acyl am no,

WOBHIHERE ami no, or di al kyl ami no. ~ 35 Repr esenParibpe004/008767

exanpl es include, but are notjdimted to,
2- hydroxyet hyl ,  3-hydr oxypropyl,
3, 2-chythylemad yeify@m&,tmaﬁﬁiyaydqmﬁo]ﬁ: AL DX YR BPFo-

131 @Xgl?lﬁ'yd Voi %hf‘{??&e?ﬁﬁﬂ)gycgﬁsp %fWE’Iﬁw

2005/ 016892 PCT/ EP2004/ 008767 -18 2-net hoxyet hyI

ée : Og%e %qyl’ ané 1]%%/ g{ﬁ%‘% ﬁ@?@ﬁ%ﬂerggsneags a monocyclic or
biaydio esdital 6y tdEs My atoﬁi@h@ﬁﬁ#‘ bf 1Y bat Bmatic nncr contamlng one,

am nqQsul f onyl pr met hyl ani nosul f onyl
gﬁlﬁﬁ?ﬁ% FIPéfﬁ)ﬂSéﬁmﬁ TRE PAAOSAT-1FEEEAN @ﬁf&ﬁl&ﬁ\éﬁbﬂ remaining
n%ﬁoﬁﬁ@sﬁg&&%hfwﬁﬁlﬂhmeﬁ%{ Dt RBa AR Bt oPthe

gag%:aﬂe erocyclyl"™ as used herein nmeans
helefpaTAR WY HOBAtLAERE-al Brpetroarong éyatiosallyr
subktﬁ:ﬁféduﬁdé@ﬁa@ﬁi Wikh Snd & ;&&ershﬁﬁﬁé&ﬁﬁf&iéc&&@drﬁ nglnﬁaloalkyi

r| ng atons are heter oat om cont al nl
h}%é

b Ffr‘-'mﬂlmhacy QACYIB RIS, @Mngaafet ﬂlamwo alkylthio,
2l RROR| dlisul Byl YR IS8Ry dS@zNﬁ'I%rﬂwhaIeg{g ?IE) ﬁ? 0

to 2) thererralnln ring atons 10 bein

mﬁ%%ﬁéﬁl@@&ycfmdrogea@w @qul); ajl\@ﬁt hadpadkoxy, slh@sﬁca:mh@nédcmxbmoyl
hy2B&yOhalf N io @Hﬁ’é Ll ﬁﬁ%h%le%@ﬁi%&/' & et?%\g}]gﬂéi%i%f HAWBe specifically

consi sting of 'hydroxy, oxo
disclosed s e melﬁ%tléwa@miwﬁ etﬁmrﬂmwﬂéshadu@mnocychc aromatic

h@b&FRE UM 5 kG Hﬁd‘%ﬁ)m@iﬁ 11 % Drerob Bt GHIh 8 but is not limited
tetrahydro yrany pi peri di no,

tOt léﬁhuéﬁggd Wbt Boptlimited toa pyddiopl fimigi thietyly thiazolyl,

R yl i I?Imdﬂzgl%m?"ﬁ%@‘e??ﬁo fsagolyh and pyrimidingl, and
derispipice fhereof mt@mhpw@maﬁg mCtlmlqgﬂmleg&Ito 0 sipg etontbeincluding 1

to %Iﬂe‘c’eg@itpﬁg | %ﬂaq_mlzlu&esdi) A6o1im#tdd €0h éq}}slfuranyl

i m dazo t et rahydroqui nol'i n-1-

teireyidsohrarafitcrogl isobkizehmayl, bemnothiazh ké)es:wd@aﬂﬁmzm;ﬂ,l y
begkagdtgﬁg@yv Bert B BXRTB R, S QT be PO Al incRh, 5.6,7,8-

rern

te@hyidgomcj@yb iy arobinyla®if.g & teblydRoisbguianlingl )Henzumdazolyl
be%lgg(% 2 gt{ﬂgla d Ce}inzgﬁzge taﬁ& ﬁem@ﬁ[@%?nrseﬁ %11?/ as%os% specifically

are no
distlosedisy thp eamgpleet hyl , 3, 4- di chl or ophenyl et hyl , and
those specifically di scl osed in the exanpl es. The
term "heteroaryl al kyl" as used herein nmeans a radi cal
ThepRm WrtarealR1" assusad hadekymg:ts an2ikyl sediicahibs (k’lﬁded:herem wherein

DE alio! 81a{h¥<% ({)U%Q d}% s . Qifs 'b:g%ng £ cgci g'lt{l a galgs%ﬁ ant mdependenﬂy

et ef oary

selpited frech the grcglpajmnalsm% gy ORGi -INR Rétahﬂ FS(0).R? (where n is an integer
h 2-

LT T e R e

radleqi i fhhmm;lmlydtamkwhéremsllhs hyidrhgerg |anyl,rﬁqﬂ13:ydoalkyl or

TR a(li} Jheter o%@%l yfi ar:§ |S Pende%{érfsglg 8§ ﬁ’é’ Fneat%ﬁ sroup CODSISth

of Exdioptrs 3C}d,fallt}é,tcgcl0d$qdl i qtlloe];cbd-C[ aalkylawbed n&lou®E is Iydkogen,

<130 Syt B flodBrn-CST K PRM T £ovs e rtpefon
cydloalknl iz o pilyl, aando,tduﬁsmlt&pemzﬁ)aﬁwlmdlcsdmlqﬂ}ﬂmhﬂ. t he
Representative examples include, but are not limited to, 2-hydroxyethyl,

3-hydroxypropyl, 2-hydroxy-1-hydroxymethylethyl, 2,3-dihydroxypropyl,
1-hydroxymethylethyl, 3-hydroxybutyl, 2,3-dihydroxybutyl, 2-hydroxy-1-methylpropyl,
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exan‘pl es. 35 The ternms "am no", "allylam no" and
“di al kyl am no" as used herein refer to -NH2, -NHR
and -NR2 respectively and Ris al kyl as defined

WOAIBYHSE9%he two al kyl groups attached to a niMCTOER2B04/008767

in a di aIIc yI noi ety can be-ife sane or different.
The terns "am noal kyl ", WD 2005/ 016892

2—%’!3]1@2&@14@%.&7}@3&}& B&ne&bkyéraﬁlmhhﬁdéﬂwl B gminopropyl,

2 ﬂgé?%% anie ﬁmﬁn},se er e rg’ﬁ%“—'%fg pEERgsyEpRylpropyl,

nmﬁﬁimﬁoﬁﬂfoﬁyllmbﬂlyﬁ IBnhﬁ)sﬁ]féﬁWI ?ﬁﬁﬂn@&@ﬁ@ﬂﬁpropyi
rgﬁ%glo aIFk rgﬁq&sgf tgsed h rein refers
i Wod %;ul?’ W AFRATRES G io.  Exanpl es of
al kyI am no and di al kyl am no radicals include, but are

ot ted hyl am no, et hyl am no,
Tﬁ g] ﬁy Fsa‘i‘ﬁng eteg E’;?%‘I‘Sd’p‘%a%%e H?’faﬁiﬁ’ﬁfé non-aromatic
BBichy blaﬂiftﬁﬂc Atk et éﬁ% BQms@h Yhiwl AR QWO ring atoms are

1- met hyl et hyl ) am no, hose speC| fica
hﬁ?ée 1053 eRI IR FEOBB RIS FE ted Fromb R o BE( 3p1 (wh ﬁ@a\%w&cﬂ

hétebamew Bﬂﬁljl'tﬁ'@‘renoﬁnd ﬁ@s Jnojbfeglﬂaeoﬁ(o@b l:i,) tAE réneﬁﬁﬁlggﬂﬂélatoms

19 the fornula™-C(OR

di
r 4§ C@% Fhedisterner il &ﬁ@caéé@eeea%ubm@edr@ﬂmwr more
s&mﬂuea!s kaaéotecpﬁésﬂnqaé k3o Icksﬁ!;mn%y&@lgh}%r oxRELIRY; Q?Jl%l

heter oci’/ , heteroc | al

Yeeerbb pr ercr?él%raaérayy 9Fefma]llf¥¥%§$é9YdYaamCh@%Rbut g0t limited to,
teﬁﬁﬁ di@%frrﬁgﬂ e[h end’iﬁ@ [Eirih: 1dg 581, Qeﬂ?ﬁ%%?ﬂm?&n— Vi,

aIk and the nltro en to
wrlérxeBafl P@Eﬂ@%ﬁ%dﬂﬁ}ﬁtﬁ}gm’rp@ﬂ%?ﬂw 3-pyrrolidine,
b'tﬂiﬂmo@hol@ﬁcp%éﬁld? ol HoOHBxilR, tﬁb\%{frgﬁmno 11-dioxide,

aI kyli denyl as used herein neans a radi ca

PyECrIyL, ingideraingl retaahrdrquinglie- 1 -wtrnsktndehydryisequizdliay2-yl, and
thb @l d ngfqgg ned herein. Exanples of
al g ' ?1 r a%?%gfl s in i m

yl'i deny ude, but are not limted
to, ethylidenyl, propylidenyl, butylidenyl, and

ThRSR “%@fﬁw {aﬂgﬁ(}: na% ﬁfg&?ﬁ&eﬁr}g&ﬁ? a %BEQ? | @ W%Qre-ﬂ’ % an

term as use erel nmeans

alkgilerel reqkt:alraadif«’c" a am@madxcam defimedriereing Eﬂmpie&ecftaajddkyl radicals

TR NN e -
sprefedlli disBloaerbindbe @f.amzﬂ@l oal kyI i denyl radicals

include, but are not limted to, cyclopentylidenyl,
3-fluorocycl ohexylidenyl, and those specifically 25
Thi tewh Skeberoarylakd” exenp hesin Hkanstagedical -R'R" where R'is an alkylene

ragl% l%qf a%let@éﬁ.{‘ﬂ %{%{%al asa%qﬁ%r%(g %ﬁr'%e [ ¥ 0 an?egl i?%emarylalkyl
r ad?&dﬁ uaiuder bityade oofdimitetiay, Richias 3@m¢nqhhé@1’yl t-atlloedyrimidin-2-

S DR g R PR DRy diplssd ke srennisy

limted to, 30 cycl opr opyl nmet hyl i denyl ,
2 I denyl clo entlt,n Yk,
e Nl e s U PR Tl 2 b A Shtene
radigalrnd &y ¢4 a)hétkmlcﬁ:llﬁyhdl&ll Iﬂyﬂ¢ﬁiEd)hlefe1msEms:qﬂesfméh6ﬂefbcyclylalkyl
Ia%ggﬁlcﬁlégl 3l 80k hamfté:c?to te%%%’dropyran— 2-ylmethyl, 2-piperidinylmethyl,
3-piperidinylmethyl, morpholin-1-ylpropyl, and those specifically disclosed in the

examples.

The terms "amino", "aikylamino" and "dialkylamino™ as used herein refer to -NH,, -NHR
and -NR; respectively and R is alkyl as defined above. The two alkyl groups attached to a

nitrogen in a dialkyl moiety can be the same or different. The terms "aminoalkyl”,
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wherein Ris an al kyl radical or hydrogen, and R is

a cycloal kyl al kyl radical, as defined 35 herein.

Exanpl es of cycl oal kyl al kyl -al kyl i denyl radicals
wWOoizaeiuew2 but are not limted to, PCT/EP2004/008767

2-cycl opentyl et hylidenyl, 1-cydohexyl propyliden-2-yl,

and those specifically disclosed in the exanples. WO

36892 RCTUFRANAH LAAGT G used Hrel Rfdrad mHg(CHo)n—
|ky|%ﬁ@¥% as uséd_herein nmeans a |va?1§§
v:?eﬁdi P TRSHRCETECLy WherRia e 6 59 R ghd Regirlcy as defined

abRe. h@ilq@wémﬁl@d b @ded IR kIS td %ﬂhﬁaﬁioa]kﬁ wﬁmfn%@m is Cy10.

and R |s an_ heteroal kyI radj.cal. or .an hal oal k
Exazaplesqf aﬁq{ Ih(z afferidanino I@%W@g pPutare not hrmted to,
mbehRLARb ey C)fcﬁﬂirgﬁhﬁle HHELYAS, dﬂ%%pﬁfp%hﬁ%ylammo,
I|mtedto , trlfluoro fopylid
dlzlqs}yé#r@wyb@@sbme Ef’é‘i!}ﬂ@:ﬁj} {1 r@éﬁkvlethmw@gé those

ggeg]jylcgé@jolsydigltﬁg@%gﬂeg_n the exanpl es. The term
heterocyclylldeny as used herein neans a bival ent

radl cal =CRR, wherein R to and R are taken

?;gh%l’%tsﬁlsta%nﬁﬁrrg&ﬁalt& tmoﬁﬂuita DERO R B ' AR dical of

rm'a bival ent " heteroc radi cal ,

ﬂlﬁéfprm\ﬂa -G RRpMbsToR' ip ealestast ;ﬂm geny Fonsisting of S1-1salkyl, |

! € TOCYC
cﬁ%jkgf @ygl ﬁﬁﬁﬁ (]3@51%2 tHeéﬁrah ql tero cly hete erocyc 1§I]alkyl aryl,
a]é@lr henemaryldmﬁerzp allqéraékqmﬂgéﬂ% @s f1¢ﬁm|d|}5crem, wherein R' and

X J
AR Ay e 300U i e
P)bmlullueﬂ;tplpmﬁuw mamlmvl anpipeiannf greupan al ky |

radi cal or hydrogen, and R is a heterocyclyl

radical, as defined herein. Exanples of
Theteamoeligidenyid Iakymdd@mgm mexd# € bivalentredligdesCRRIt wherein R and R’

sc BhdebiAeb b B aRaPE My ey DM eI Bramples of
al%xj'elcnﬂimﬁtallg/inddds,;ﬂManqtdlmtﬁei temlnmildersyd L, h}&@pﬂ@nﬁebmnylidenyl,
- erein means
anéﬂgllg%gﬁggé{nﬁéa;gg#g% e% {aga%\%éesr e?f} lFjisles an al kyl
radi cal or hydrogen, and R is a heter ocycl yl al kyl
TR RS e PR r TR AR Pl geRe pperein &
al:&J{E' anotakén wigtther Wrrh the carbon fo which they are attached to form a bivalent
h | h
f]iaal&de rscheﬁfla@ her . %%g%%%?ﬁ% X Ia#[cy élgcaj} mc'l'é{cge but

ane u’not lnmlted(m;rpyckzpeniﬁmdenﬂr Mﬁm@?@éﬂewhddaﬂyiﬂd desupedfcally
ans bi val ent radical =CRR, wherein Ris

herei;n
dlé‘ﬁosgf’lﬁﬁfégﬁ%% > an al kyl radical, or hydrogen, and

R is an aryl radical, as defined herein. Exanples

f,arvl i cal s, i nclude, but. are . .not_ ..nr
! PR, S SRS ey U S -,
Wﬁerﬁ’md& ivah htkyyndipht o 2rdrbgent md R'den Wdoa&lyttaﬁhﬂls es defined herein.
BBt et ek R et Baf i TP naplipeb 1
cybio‘p&iq@irhethﬂtﬂeﬂﬁl, cyURRxylnvdtieyleleny], Rejickhpantyketligldenyl, and those
radi cal .. or hydrogep nd R is an arylal kyl radical,
Spggg‘@g]gidﬁéiﬁ’s?%’f‘ﬁ%?x E';xan'pl es of -
aryl al kyl - al kyl i denyl radicals include, but are not
Tflé t@iggyc{o%lkylaﬂcyl—a]kylidenyl” as used herein means a bivalent radical =CRR/,
wherein R is an alkyl radical or hydrogen, and R' is a cycloalkylalkyl radical, as defined
herein. Examples of cycloalkylalkyl-alkylidenyl radicals include, but are not limited to,
2-cyclopentylethylidenyl, 1-cyclohexylpropyliden-2-vl, and those specifically disclosed in

the examples.
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2-(4-trifluoronethyl phenyl)ethylidenyl, 1-(3, 4-di chl or
ophenyl ) propyliden-2-yl, and those specifically
di scl osed in the exanples. WO 2005/016892

WORGT3/EPE304/ 008767 -21 The term PCT/EP2004/008767

"heteroaryl al kylidenyl" as use@-herein neans a
bi val ent radical =CRR, wherein R is an alkyl
radi cal or hydrogen and R is a heteroaryl radi cal ,

19 5L R UGBS, Ofele) BBV L Wherein s

apYetedoatiyyll reetidy| amdﬂlt}&lkyl radlcal an a]kyl radical, or hydrogen, and R' is an

hisfl Saf ¥t bbb dr el RE. BB Bts e,

heﬂaeaaemaemﬂ aidiyaﬂs iaklagkjide myd dotimitesed, msanﬂumﬁspyﬁdenyl

2 Pl s apora ey el theteSpaaticH Hglosed in the

exanpleal as deflned 10 herein. Exanpl es of
heteroarylalkyl-alkylidenyl radi cal s include, but are

not limted to,

'Iﬁe fednd ‘fhefdruqfc@ﬂlﬂéﬁ}&"' &)ﬁislecﬁfhéheﬁ;yxhéﬁis RWitaeRYddical =CRR', wherein R

thio yl i den-2- nd those
g 8L ?@smtw&%%ﬁ ot cprpopria Pleage attpbeddp faym a bivalent
heteysbyexdyabieyl as @fidled Bbieax mﬂaﬁa}ﬂles o@ﬁeﬂéﬁﬁ?c ARTeBTYadicals include,

denot es_.t he_radi ca i s an hydroxy

bptareagt h@#ﬁé%%ﬁb@nﬁ?ﬁ%ﬁ T tﬂwmﬂa@ral ®7bi s
pielivlBliBerd syl afldR6ke spatifdally aRelosddan W aahpRAt poi Nt
of the hydroxyal kyl radical wll be on the alkylene
radical. It is contenplated that the definitions
Tﬁs S h BRe BEB AIMRIRE TR @@aﬁ@e@mﬁ@néaﬁg waaﬁm radical =CRR',

hem cal | y- Ieva t conbi natigns, such
wheg Rk cal or REAOEF R FPA S @@éﬂéﬁﬁ;rpcyclﬁ radical, as defined

heﬁ!ﬂ" @JamgléaQ;tfge&fa@aﬁﬂomqﬂl&hmh&aﬂpﬁ{awde, but are not limited to,

koxyal se specifically disclosed in
tl?HE éﬁ’h dewd 4 ereryl dppiperanyImsthyliopnd, and Hope spesifically
dusiesediglgl SRS t hat a subsequently described 25
event or circunstance nmay, but need not, occur, and
that the description includes instances where the

TRY B Yetdhéreiyl ARBSHAGEN"S B0FhdBRANCES bVl ~CRR,

't does not. optional bond" means

whiEeimh B Ackmallyyl srdisgl pr h&s@rogém pRé 8 betmecnchriplks pratical, as defined
h@x%ﬁ? xR égdfﬁgéef&g Llﬁglgféggh%&cd%mw dePbit ﬁ@g&%mﬁed to,
S CO

Iso have | entlc

2%&@@@@@@?#@%1)9@?@@% HePipgrilie?-ylpronyhidematdraadshose
ol of their atoms or in the

q%r?%ngengﬁgéggaﬂﬁgggbggions in space. |soners that
differ in the arrangenent of their atonms in space are

The E&Exd“aqda‘ﬂkgic?eﬁ BATRER hereth BRGAL 5 Eﬁt dx%ﬁﬁ&l BERRMRherein R is

mrror one another are

arl mémdeqab@ngﬂwbrashcal andydrogernend Bm@ras arfizadicad as defined herein.
#glgﬁ?ﬁ@@l:yﬁraméfs%clﬁ@gﬁtsarg PS‘: Rtk frrad

tical 1soners. "A carbon

. ddomphbmﬂd@dx}ﬁldemdm 7- dmnﬁhdmtapb@l 2-glmghilideopl sad hose

N S

The term “arﬂalkyLa]kyiidenyI” as used herein means a bivalent radical =CRR', wherein
R is an alkyl radical or hydrogen, and R' is an arylalkyl radical, as defined herein.
Examples of arylalkyl-alkylidenyl radicals include, but are not limited to,
2-(4-trifluoromethylphenyl)ethylidenyl, 1-(3,4-dichlorophenyl)propyliden-2-vl, and
those specifically disclosed in the examples. '
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"Chiral isomer” neans a conpound with one chiral

center. It has two enantioneric fornms of opposite

chirality and nay exist either as an individual
WOoemivtip®Aer or as a mixture of enantioners. RCHIEPRAHOIST67

cont ai ni ng equal anounts of -i2ddi vi dual enantioneric

forns of opposite chirality is ternmed a "racenmc

m xture". A conpound 5 that has nore than one chiral

AT AT LR L L EEA Lo A
Ri 1@ ﬁe alifyl radicabertiydrogeayanehi'ds a hﬁemar)ﬁl exdical, aks delﬁnﬂddm&tm

o L AT B e, S
PYUénIYbIJEth}ShiﬂnEh érrblora-2-mirenoidmetylidenyl, had those spec:iﬁcaﬂ}r

. Li the absolute configuration ( Ror S)
dl%{&@%(ﬁ% ﬁ£ 1""%_/10 center. Absolute configuration

refers to the arrangenent in space of the

TR e R e LT R R bRl ~CRR,

wheoris iRdeamalkga]rradmi arapteden,and @& mﬁmnerealwi ltd‘d@cal as defined

helS g\%;suqfﬁag%{ a%ﬁ?l%yba]%,ﬁenﬂfg E {%1% élpsf %&tin:mted to,

2~ (alﬂiﬁuﬁajmethtrlpahmkhgﬁ%&thyl?&ﬁﬁ] %I_ ggﬁ@hg%?-ﬁgrﬁpﬂii&h%—ﬁh find
on net a
ﬂl‘?[gg g@?%ecf’pﬁts&gse%% ghe efﬁmp Cahn, J_ Chem Educ.

1964, 41, 116). "Geonetric Isorrers means t he

di. ast er eoner hat,, t hei s exisience, to hindere N
The R R ot A Ropaad = BieShs Brilengtss A SRCIRE where
R' @ fh éﬂy&m:dya’a&dall ot 4 hkbry naties rb%:ecﬁd&l@r MERN Xﬁﬁkﬁhﬁe as defined

befti ot YR ot Qe SOt g PrATOSTo GpdiEqlav gt e e alkylene

radieddd i n the nol ecul e according to the
Cahn- I ngol d-Prelog rules. The phrase "substantially
pure" as used herein neans at |east about 90 nole

It ip %iﬁeﬁ blat@f that the d@&ﬁhbﬁﬁd&ﬁimu:gﬁem %Eh?ﬁie peided récl) form

ster onmer i resent conpare er.p e
hegicelrgarhIITRtigatiopes g A% t@fﬁﬂ%ﬁw@ @Qagw?@eteroawl
a@m@mewb@cms “ARAehrbSAyEF ITalBRARI, Nahd tﬂ@s@@ebﬁcﬂgeﬁsﬂosed in
" preparing a pharnmaceutical” conpositionthat

iﬁﬁﬂﬁP iy safe, non-toxic, and neither blologlcally

nor ot herw se undesirable and includes that which is
acceptable for, 30 ve erinary as well as human
The ftPhbdignale &F s prrdlEcingpeansiat aspkssapgptly described

vl 68 @&aﬁl@aﬁéhﬁaﬁr b@cfneed ﬁ@ﬂ%@&ﬁ%ﬁﬁhﬂﬁ&@ dBREBHDn TRANRS
. salts t are phar nmaceut i cal | accept abl e, as

m“‘é@é‘FPWé}EFfﬁ VRt %&Cﬁ%ﬁ@nﬁo%cge&sén Festanssy ingghich it does not. For

ETRpabeaibeal” ﬁféﬁﬂs"th&ﬂ&h@%oﬁ@ EraPAE By HEPBPRHEG Y, a'%lacrﬁat the
satsu%ude 35 lf—‘samd addition salts formed wt

descHpHEAH %a@g%m ohiareRedsr i ¢ add, hydrobromc
acid, sulfuric add, nitric add, phosphorlc add, and
t he Ilke or formed with organi¢c adds such as_acetic
“Isqprdrisin e FeRTSIMPBHICE thet have iBenixs| woleevlar formulae but that differ in

thCRAMRIR H5dlh 086 oml?eﬁ&éé@éa@& Qo tRRROQHABR LR f their

-23 acid,_citric acid, ethanesul fonic, acid, furrarlc
atogppgn S@‘f‘:@c]éﬁ@ﬁfsdh?t@%llﬁ thegrasgmentRtitheir atoms in space are termed

“stereoisomers”. Stereoisorners that are not mirror images of one another are termed
“diastereoisomers”, and stereoisomers that are non-superimposable mirror images are
termed “enantiomers”, or sometimes optical isomers. A carbon atom bonded to four

nonidentical substituents is termed a “chiral center”.
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glutam c add, glycolic add, hydroxynaphthoic acid,
2- hydr oxyet hanesul fonic acid, lactic arid, maleic
add, nmalic acid, malonic add, mandelic acid,
WORBSHASR83ul f oni ¢ acid, rmuconic acid, PCT/EP2004/008767
2- napht hal enesul foni ¢ aci d, 2opi onic acid, salicylic
.add, succinic acid, 5 tartaric_add, p-toluenesulfonic
Chiral lsﬁiiﬂieﬁemﬁ%ﬂsa@émP@uaé iwgth enscthirhlecehter df hasrtwpienyntiomeric
f t
ol i B e 20 R ol or s
mgiyge of qmra:qu@ﬁm Avetigiurg mmtalamvamdlamcem@mfumﬂmdnal or
Wi
erf R, R B Bop e ORI IAANER Lrictalluly
thefihat heore e o1, chsahantsk Aas ne, N- et hyI gl ucanmi ne,
nfir a heI
2 b SRR AT e QTR ARG pE AT IE GSpounds with more
thiry dnociicé cerdel mayerist Ia.ydﬂrrx fal mdmdudsisastmdnydrcm b ﬁiﬁmcture of
£;-a roxinde. Th refe
i pE L LSRR} AR e SR B < M o BBl BB s Fresent o
stém;mﬂeﬁmw)nb@dsracﬁemed by thehjpstrlm‘(efcbnﬁa'gmam 0IR or S) of that chiral

coB kRN 25y TR DRSO G RIS B et
atisdmdum@dtm senten, Thalschaimmentd attachaiie thadgies cetter ddder

cofattatoan e AR h AScbu iRt ritnf SLELRRTER S L dpgoid and

Prddg.l (Clabn ef drﬁﬁge(vs Chuatlat). Ralit, 09665 5,885 @t 511; Cahn et al. Angew.

e Rt s A R R

Expatdnyiaorgsbsl2, spaluhnc). Yibal Eddc LMp4E316)0N which a
compound <can crystallize in different crystal
packi ng arrangenents, all of which have the sane

"GebgeBitladmeRNpRshd the diasitdohes-eiit 6wy et exfs@nb®to hindered

rolt PR ap et Gl hand Ehese Ao R s afra PRy iR fnhBe ames by

thep I)égki&l c1§zt}ﬁﬁ€ansgﬂt2,lk’) e Eandch pldeatd ﬂlhlﬁﬁﬂhe B PR Eie: dhsthe same or
Stal | crysta Jzatlon ove
OPPAYIES § 64 %ﬁﬁgﬂﬁ%ﬁwézﬁt S ﬁ’vﬂ%ﬁ&ﬁ’éd%ﬁﬁé? Prelog

rulRt.her factors may cause one crystal formto
dom nate. The term "sol vates" as used herei n neans
sol vent additions forns that contain either

Th%t;@me QPR tniETOFLrE D8 1§k @ hERir0MNBLsia€ 130 BE09hole percent, of
| yent. Sone, conpounds have ,a 30 .tendency to tra

SEEAY FOPRPUR eI BTG SF VeI BB EUITESEHY FppRzed o Other possible
coﬁﬁgﬁﬁ-ﬁ@éﬁine solid state, thus formng a solvate. If
the solvent is water the solvate fornmed is a hydrate,
when the solvent is alcohol, the solvate fornmed is

Th’é?)h@és@ OpRArM Renttdily ?d:&?caﬁé’easftﬂédﬂﬁ&efiﬁ/mteﬁﬁ i 5] mMBﬁ& LBl in
oneﬁg}é nore nmpl'ecul’es of water with one of the

PraiEeg Artesmasrulif! camppetonEiae i sereaingte ppr-tore aad paither

blcﬁbﬁkﬁlyéiﬁ)r'd%@rwﬁb' ahd&pable AR QR Y wARhSs a&eﬁt%m&n e
or._ nore drate. 35 "Subject"” neans manmal s and
vefsgRa &5 Wﬁéﬂ%ﬁ%@bﬁsﬁ menber of the
I\/amTa/i a class including, but not limted to, humans;
on- human primates such as WO 2005/ 016892 .
ThP(Ei’FEPZB’@%P@’@WﬂY acpeptalle falin gbrCmapRIS as @pedisagin aprans salts

thARRKBYar8Re & R Ally {RESHIAB RLSn Sl eReiRSarRBht fsseiAhS BSsired
pharmacological activity of the parent compound. Such salts include:

i

u'dé c%mpound

(1) acid addition salts formed with inorganic acids such as hydrochloric acid,
hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, and the like; or formed with

organic acids such as acetic acid, benzenesulfonic acid, benzoic acid, camphorsulfonic
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sheep, goats, and sw ne; donestic animals such as

rabbits, dogs, and cats; |aboratory aninals

i ncludi ng rodents, such as rats, nice, and gui nea
WOFDe01689Ad the | i ke. Exanpl es of non- manmal sPCHEPZEE 008767

but are not limted to, birdg3-and the like. The term

"subject” 5 does not denote a particular age or sex.

acidprigriaered. sthapesulippiansidafwnaticsens elucelnpiini¢ and, gluconic acid,

SRR O, HEUNGIE B mar AL AT DfocoRlBRALIBOME 10 ok
acg, gtakeic dcid matigasidngalone ackd, mmndelic aydmedhrnesfonieacid,

t
R 2ol I A Sl L Brodofie B St 93, (BARR acic
tammC b sp-tdtenpat foanpeid, eumme&oiacmwﬁéyné shedtkensr of

(11:) 0% A 26 Smﬁ}e‘;ﬁt ataf%hdlc( o)co J%&e%‘tﬁdﬂ:?; %%%t ge(}ﬁggéfd é%bt %% replaced

€., arresting Kevét opmen ease s
by@rmem‘sxonl . anael]kéymhbmn,, ancalkqlinieieyrth &, evamglutiveum ion; or

State. i ausin r e
cop ‘édé? ess) o n o?fbﬂﬁm Oa F%Oéas e at}ec'ecgﬁ %]? O¥%a$“{ Epa%s da i
dighapdlanie, e’tEaﬂoanhe;:N ene‘tﬂyﬂg]sitamme, ’afeﬂmmlaxmne, tromethanmne,
[ at.hal condi,t ;ons, i n;whi ch

an% tﬁ%]rél? éiccepe cr chb €5 Cﬁlglugg G, d ox] d & ﬁaéﬂ%%l e
hydeguideg poatsion hyc'rﬂmecﬁk iodmm caiblossaend amﬂaumthydm;ﬂde

rel at ed neur oses, especially the depressive form

Exanpl es of "nood disorders" or "affective
Thet wefected pharimecdutidelly dudtptable salttard thirstledotmoed from acetic acid,

SSi 0 d SSIV di. sor
bR G B Rt B iRt H e e pbamhqisacid
tartigkiadd] cRAc dﬁcﬂ;rseéﬁlm potaedsinp ealtium, diapy @dsh@esium. It should be
olar di sor der pol a i sprder .w th
gk R e TSR & bR Saficr s Arse Ll By ot Sotbent
addithinfiptthe (sd]vS@f)d&rcrysdaﬁ) thhe (gehyresphs) as defhed lheﬂ:uanﬂthe same
C{l@lcahvgepre55|on mani a and cycl ot hymi a.
compul sive disorder"” is characterized by
recurrent, unwanted, intru3|ve i deas, 25 inmges or
npulses d ag ur, o,sonething to | essen.t
eanal ByeRE

e
b BT 1 S} HEAES Iy GHECtBFes; &rt?*@scompmd
caﬁ cr}@ﬁﬁize il gt @W&H}ﬁ%ﬁng heangenéntgall of whish @Bvexhe same
pat i reexp e Lences a aumat i ven hat _has
pens F@H‘PO%HP%h #Eeéwéws@i@énmg wnf &gy diffraction
ptRtal ﬁﬁf@%?ec&&oﬁﬁtur%%dtgﬂéh‘é@, hﬁkdhh@ @yl dpseoptical and

ret

St i aSSOCI t rau Adj u tnent
el RSP OTEE AR BRI & eg‘Y?‘?‘&% sfvePargye of
crdpdiBDtien) dtdssodqeﬁfpeiawr@d #h30aabisessy Ausarystd&rm to
results froman extreme stinuli, results fromless
dgipaféme stinuli. The enotional or behaviora

synptons usually are in response to an identifiable
psych cial stress or. So nX|et di sor der

b ST ptieed hereiy R ?fﬂ&’&f&%@oymln either

st&@ﬁblhfetrﬂ:garfnbﬁf@t(ﬁchﬁﬁmﬁﬂﬁﬁlhéﬂ&s sp@mht SddntBdon@indE have a
per f or mance_based S|tuat| ns- ﬁe0|f|c soci al qugésmkzﬂuw

tepdengy tofiraps Brad malaptoT solpert melecussdn e @yt

foP@RGzal sofhieUBhORLveRPR ater @E@&ilﬁt@@@m@@ is aqgﬂl‘e[téiﬂféﬂ the solvent
W th_soci al anxi ety %L;or%f use the patient's
is leohalt e selrptpformet i Y5220 0/ orBsby the combination

of Rt /oEB%QQﬂ{oQQ&Z@waat&&vﬁ@ Sﬁé Bf&e S@iskRlcesah wIBEH ©F KBRS etains

based situation, rather_ than social or_performance
ityynelgerlarsiiateat ldhsurhcyabierten beag 2 % s, oneige more hydrate.
patient may be uncharacteristically anxious about

“Subject” means mammals and non-mammals. Maminals means any member of the

Mammalia class including, but not limited to, humans; non-human pn'métes such as



10

15

20

25

30

35

public speaking. 5 "Specific phobia" is an excessive
or unreasonable fear, w thout apparent justification.
Typically, an adult patient recognizes that the fear

WO 200¥026%93si ve or unreasonabl e, but children PEY/RRI004/008767

recogni ze -t his. "Phobi as" inclzddes agoraphobi a,
speci fic phobias and social phobias. "Agoraphobia"
chisnpahacreaané pilee dpds)analrmaméyepgcieabbnh atvehabosuich apd:a‘iﬁ@ $orses,

uat i ons f scape mght be difficult
Ber sk Pl SR PR ReAt TR B FRPH, 4o oS faboratory
amzmld xakiludmgrmﬂér&s,emeh bs ofs, mlmmmd: ghéasifs; Al HedikBOBkanples of

occu hIS a

BB Bels iSHIE e e it B ) B B cipertrm et
deeggmit des@n . partdubiruge pr exoked by feared object or
situation. Specific phobias include the follow ng
subtypes: aninmal type, cued by animals or insects;

‘iﬁaidaia%ltaté’hm%rﬁfhﬂi?@ﬁsehw&;mﬁwﬂ sﬁﬁpt@ﬁi %@hﬁld&ﬁohheTreaﬁnc or
<hat ur al’, .ronnent 4 e st&f$ hei ghts or
eEr 5 B et VBt sl DY as Segicei gt Lerrgusiog the
cﬁﬂu@aﬂts yifiptddhsfdhOdiseRe kRjelot 16 dellopie eisiled thit881 BE Rfosed to
ectlo%#y% ot her, jnvasive nedical procedure;

OE PReGRPPAAP U/ eease e B oS PRiG PBeutTct ot flGLSE siptoms of

tE&Sdl 15&{3 stde; (%15 ahsant ahd (ﬁ!ébasé 444518, e."e.ls arr@%ﬂndgﬁesdevebpmgnt of the
el evat or s, .yl riving ncl osed_spaces; an
disease staterqr dis %@fﬂém@é?mﬁéﬂéaﬁ agk‘fiimétﬂl*‘e‘ihseﬁq §itlpi .e., causing
tSBRREhyl oF pRRAM &S r dRYssRINST tRediERELH 18y {1O1BScal HInRbs.
phobi as. 20 The di'sorders and conditions above are
well known to those skilled on the art. Methods of
“Viodd Adtdies et e GRS SHidoPddrOTmedns R BSp ARAGLL | 'ceﬁlﬁnsmn whicha
be fo%ﬂd i.n Diagnostic And Statlstlcal Nhnua
PWﬁ%ﬂéﬂ ineksngeplimong Gereiitegs thespre mgnifestation. These temls subsume

¥§Rbatshied nASSO&), @stpleaau &i@%@pl@&ﬁm@r& ﬁampl&%"f “nfodd
ABB EVI ATIONS Ac acet |-Pr I so- propyl

digorslery o1 alEsavy digprders |1n<éu<ﬂ_# brf we ﬁaﬂmntedoaoﬂdepressmn, major

ORERRRkAEr 85418843 BB burent depression,
§§ bor abi cy le ol 3%%] et ae% Q Iren epression, child abuse induced

QPIRFSWd POSEYHEHR dpptea@@m,eiystgm}a B@@Ol&t disorder, bipolar disorder with
nia%!ﬂes‘tﬁgn@)é‘fﬁéﬁﬁﬁ%yinw lhﬁdtal'lﬁpde? rcﬁ@tﬁ’fﬁl?c Ahkd}li% double depressmn,
c rormtogIl Di Ztert-but'yl “pyrocarbodnate of
mysbideprywimis f@ﬁﬁy@ﬂi@@HBﬁﬂﬁéﬁthﬁNQCN acetonitrile

Bu butyl MeOH net hanol cbz or Z benzyl oxycarbonyl M

mel ting point DABCO 1, 4-di azabi cycl o[ 2. 2. 2] octane Ms
PAessssiepramppuistye disorder” is characterized by recurrent, unwanted, intrusive ideas,

n

images or impulses and an urge to do something to lessen the discomfort caused by the
ideas, images or impulses. A "post traumatic stress disorder" occurs when a patient
reexperiences a traumatic event that has occurred, which reexperience causes intense fear,
helplessness, horror and results in the avoidance of stimuli associated with the trauma.
Adjustment disorder with anxious mood is a type of anxiety, which unlike post traumatic
stress disorder that results from an extreme stimuli, results from less extreme stimuli. The
emotional or behavioral symptoms usually are in response to an identifiable psychosodal

siressor.

"Social anxiety disorder” and "social phobia” are characterized by anxiety resulting from a
specific social situations or performance based sitnations. Specific social phobia is a
disorder in which a patient avoids a specific social situation. Soeial phobia can be

contrasted with social anxiety disorder because the patient's anxiety can be attributed to a
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DAST di et hyl am nosul fur trifluoride MIBE net hyl
t-butyl ether Dba dibenzylideneacet one NCA
N- car boxyanhydri de DBN

WORIGHFRZ abi cycl of 43. 0] non- 5- ene NBS PCT/EP2004/008767

N- br omosucci ni m de WO 2005/ 626892 PCTI EP2004/ 008767
-26 DBU 1, 8-di azabi cycl o[ 5. 4M undec-7- NWP
spe¢ifirsonipl eRpreriornaperbasehspten, Iaﬂlﬂtlﬂ@blsg@deiﬂparfenﬁ@@e based

Sltﬁé/t{dng EIP% ag hflo :e%%%?g %EEB&E%&I%%%QB Zodi C ar 0] X)y?%[lous about

Py Cﬁmlpyg Dl AD di -i so-propyl azodi car boxyl ate Ph
phenyl DEI PA di et hyl iso-propyl am ne pSI pounds per

ST ORI B R B PR B R B fon

T}’P@nibe ma@ﬂepaﬁm&wgmzﬂthamhe fegt © mrmmmw Ordlm&sa'ﬁkle but

I h r manmi
TBE PTG B BN BBl n
soctialipﬂlbbfm é&geﬂapho‘tzia l i Chlqlptfteﬂzeﬂl by afiMbikiety about being in places or
sméat%‘(ugl S e 3y %gtsg g%)[ Zr%re%gﬁég Qr e baréaswr in which help may not
be iva(ﬂ:ab]d llmﬂtel‘eybzamf laqdpnﬂmyﬂaﬁk Esccroﬂélpﬁobila Inmzyl a@yes without history of a
gl h odi.i och ride Et OAC
pag Cﬁgna%%e etj?éfhﬁg ayfs g W&% {?‘rl—g’n FEEHer
prdimﬁed by featekydbiict 9 sitdatien. Iﬂplecﬂsﬁhb’tp;stlﬁﬂu&@ﬂ&lfb]ﬂtﬁﬁhﬁ &€ subtypes:
r at LiH I um hex
bl e, G FYRERORE OF BEHON 8= SP DBy A gisd by objects n the
naﬁXAMHﬁE&LﬁE]tﬁmeps s&ﬁmﬂi@tﬂﬁr waat Bhedtigjettyéh-injury type,
u cﬁb@@ §t¥%£ e. scope of the invention praqvided
f 55 i THORED PE BB S &S EBfAgicction or Fother
mﬁﬁ@@ﬂiﬁéﬁd@ﬂo@uﬁ? \jlhnmmh feht;pl | ¢, avatiby @@eaﬁgb@@@d oﬁ&ﬂﬁg{iﬁfﬁlbhc
rations. whi 0 ar I OVi t.0 ena
traf e BHER, bR BFidie gty B B Bisiien g il e on and other
typaﬁdlei'@feﬁtr inetdddsy deher fhase Bped MMEHIDIQ faay llObeTBRIEE to as
considered as limting the scope of the

S”?Hi?/@%%‘?fn but nmerely as being illustrative and
representative thereof to In general, the

Tha dﬁﬁf&éfsasf\l;ldrc@zdﬁﬁﬁs hﬁoﬁef&féwépﬂﬁlvﬁﬁioi tB0se s&ﬂl*éa%ﬁ dhodtt. l\é[ethods
UTONOMT M, v a el | st el nst i terl ze

of égagt%mafaafl %W&?&O@%ﬁcﬁ Qs @9%} piliagnostic An

Statistical Manual of Mental Disorders, Fourth Edition, American Psychlatdc

Association, Washington, D.C., 1994,

ABBREVIATIONS

Ac acetyl -Pr 1so-propyl
AIBN azo-bis-isobutyrylnitrile EtOH  ethanol
Atm atmospheres HOAc  aceticacd
BBN . 9-borabicyclo[3.3.1]nonane (9- HOBT  1-N-hydroxybenzotriazole

BBN)
Boc tert-butoxycarbonyl HPLC  high pressure liquid

chromatography

BOG;0  Di-tert-butyl pyrocarbonate or Me methyl

boc anhydride
Bn benzyl MeCN  acetonitrile
Bu butyl MeOH  methanol
cbzorZ  benzyloxycarbonyl Mp melting point
DABCO  1,4-diazabicyclo[2.2.2]octane Ms Imass spectrim
DAST diethylaminosulfur trifluoride MTBE  methyl #-butyl ether
Dba dibenzylideneacetone NCA N-carboxyanhydride
DBN 1,5-diazabicyclo{4.3.0]non-5-ene | NBS N-bromosuccinimide
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nonmencl ature. The foll ow ng nunbering system for
these ring systens are as follows: 34344 55\
RZ\~ 6 NN6 RN7 27 2 af Ar 6 Ar Ar
WO20¥R§927- aryl - 2H i ndazol e 2- al kyl - 7- ar yl - 2HPCT/EP2004/008767
2-al kyl -7-aryl -2H pyrazol o {334-c] pyridine
razol o[ 4, 3-b] pyridine WO 20051016892
DEéT/ EP20841i00816do0[5-420 uddec-3- 4 | INMINS NN-mhethRpirflidbre
2 N/ 6ei N6 17171 A A} 2-alkyl-7-aryl-2H
D@ZEal kyl 1,2-dichlbxc@thanpyr azol of 4, 3-BCCpyr i iridénipsr dhkdrbohromate
D3 3 d] gighlombmiethene The i ndazol € Rd@poungsidimiuhabitieofate
Débe préiptrybazcdicadepileteed i n Sdhigme 1. f@@epBubstit ut ed
Disldazol éisiso-prdpyiizeditarvexgatpr eparitidl by deengt onati on
DBIPAC- 3 dinthydjisencbpylgniniche resul tpsiig carppandpersiyhidre inch
-DEAdYy|  hdi-isetbstyldlnkanythydaidedes, | gickynylpybidiriedes or
Hcar bonyl 5 conpounds which dirgctly afford conpounds
DbIA t he Neskmethyhwentiidn or i ntjetoediTat:esm tehipeAture
DMAR her 40N Bhdihotinganinoppiidipar e [SBEAl COMpedRESmine (Et;N)
DRMR er naNiN-eliyediyffectargidect r ophifl Tt  subgihde WH,Sm,-of
DM3© C 3dipoghilisalfoxaida al so be eXpITA t ed thfhudroBRaiccd

digdnpoungis’-of the invention (e.|dfMHD ha) D6 6ampatadsheptane-2,6-

These pBwGiplsesiphbspHiepiieirednt 1 Scheneslighaand 4-7.
ED@bl e Al-MHdimépglabinisgbpyip3Namg T2Cal cahin(hRe @homatography
N-Me Al ethilchiBbdidiitie hidfothlbridechl or o- phenyl )-2- 133 \

Et@Aret hydthdtcbtatgazol e; THF tetrahydrofuran

Et,O diethyl ether - ™S trimethylsilyl

Et ethyl TsOH  p-toluenesulfonic acid
monohydrate

LiHMDS lithium hexamethyl disilazane UNCA  N-urethane-N-carboxyanhydride

EXAMPLES OF COMPOUNDS

" Examples of representative compounds within the scope of the invention provided in

Table A-C depict representative compounds encompassed by the present invention.
~ These examples and preparations which follow are provided to enable those skilled in the

art to more clearly understand and to practice the present invention. They should not be

considered as lirniting the scope of the invention, but me:reiy as being flustrative and

representative thereof.

In general, the nomenclature used in this Applicationis based on AUTONOM™ v.4.0, a
Beilstein Institute compufezized system for the generation of [UPAC systematic

nomenclature. The following numbering system for these ring systems are as follows:

3 4 3 4 3 4
—~ 5 =y Yy 5 N,
R-N R—N | e’ T Y
1 7
Ar Ar Ar
2-alkyl-7-aryl-2H-indazole | 2-alkyl-7-aryl-2H- 2-allyl-7-aryl-2H-
pyrazolo [3,4-c]pyridine pyrazolo[4,3-b] pyridine




hydrochl oride 147 [ (277) a -N-CH2 Ph
2-Benzyl -7-(2,4-dichloro- 353 A2 C1
phenyl)-2H i ndazol e; conpound with trifluoro acetic
WOa%?P%:igllé 3) CCF3CO2H WO 2005/ 016892 PCT/ EP20@4/I0F3Ha8M08767
-28 Table A Copd mp M T+ # Sthucture Name o C cal cd
(found) N CH2COPEt N [7-(2,4-Dichloro-phenyl)- Cl1
i ndakol -2-yl] -acet|c ackgd 349 ethyl ester; conpound
Wi t wN/Striflupro- e d -0F3CQZH G N-Me
RIN2511 A5]2- Met hyl | &—
t i MET hyPphenyl ) - 2H 2 \ngdigol e (251) Me N - Me
cc N 2481 A6 Me 3- Mgt hyl 14- (73- net hyl - 2H 101
i ndazol 4%yl )-benzonitrile 168

2-alkyl-7-aryl-2H-  2-alkyl-7-aryl-2H-
pyrazolo[4,3-c] pyridine pyrazolo [4,3-

dlpyrimidine

The indazole compounds in Table A were prepared as depicted in Scheme 1. 3-
Substituted indazoles in Table A were prepared by deprotonation of C-3 and quenching
the resulting carbanion with alkyl halides, alkenyl halides, alkynyl halides or carbonyl
compounds which directly afford compounds of the present invention or intermediates
which further transformed to prepare said compounds. Alternatively direct electrophilic
substitution of the C-3 position can also be exploited to prepare compounds of the

invention (e.g., 3-halo compounds). These processes are depicted in Schemes 2 and 4-7.
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The compounds in Tzable B are carboxylic acid esters and amides prepared from 2-

methyl-7-phenyl-2H-indazole-3-carboxylic acid (12a: E = CO,H) or 2-methyl-7-bromo-
2H-indazole-3-carboxylic acid (12b: E = CO;H) in Scheme 4. The carboxylic acids are
prepared by quenching a 3-lihio compound with carbon dioxide. When the indazole

compound is a 7-halo compound (e.g. 11b), deprotonation of the 3-position is

accomplished with LDA to avoid concomitant transmetallation
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The compounds in Table C are (2-methyl-7-phenyl-2H-indazol-3-yl)-amine prepared
from 2-methyl-7-phenyl-2H-indazol-3-ylamine as illustrated in Scheme 9. Also in bale C
are [2-methyl-7-phenyl-2H-indazol-3-ylmethyl] -dimethyl-amine compounds.
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The compounds in Table D include sulfones and sulfonamides and precursors thereto.
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Table E exemplifies 3-hydroxymethyl derivatives representative of compounds of the
present invention. 3-Hydroxymethyl indazole compounds of the present invention were
prepared by reacting a 3-lithio-indazole with an aldehydes or ketone aé depicted in
Scheme 5. Alternatively a 3-carboxy derivative can be reduced with a suitable metal
hydride to afford a hydroxylmethyl compound. Further transformations of the 3-
hydroxymethyl compounds by standard methodology afford ethers, esters, carbamates

which are encompassed in the present invention.
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185./5 (350) Cl1 PREPARATION Conpounds of the present| (found)
i nvention can he-omde by a vari ety of nethods-
depi|ct ed iR t D illustyative synthetic reactign
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Cl
PREPARATION

Compounds of the present invention can be made by a variety of methods depicted in the
illustrative synthetic reaction schemes shown and described below. The starting
materials and reagents used in preparing these compounds generally are either available
from commercial suppliers, such as Aldrich Chemical Co., or are prepared by methods
known to those skilled in the art following procedures set forth in references such as
Fieser and Fieser’s Reagents for Organic Synthesis; Wiley & Sons: New York, Volumes 1-21;
R. C. LaRock, Comprehensive Organic Transformations, 2* edition Wiley-VCH, New
York 1999; Comprehensive Organic Synthesis, B. Trost and 1. Fleming (Eds.) vol. 1-9
Pergamon, Oxford, 1991; Comprehensive Heterocyclic Chemistry, A. R. Katritzky and C.
W. Rees (Eds) Pergamon, Oxford 1984, vol. 1-9; Comprehensive Heterocyclic Chemistry I,
A. R Katritzky and C. W. Rees (Eds) Pergamon, Oxford 1996, vol. 1-11; and Organic -
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from comercial suppliers, such as Al drich Chem cal
Co., or are prepared by nmethods known to those
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(or anbi ent) tenperature,

sredirfran vaged v 4iird & vagiose nmp@mis @OdEplyﬂ:&‘taﬂm/ﬁlishnventmn
Kk d
R e L0 e B U e O M e e
H&ereacgpp yppicoass in éha fellowingat4moplds tte@ov arehmiuts limit the

fi’%@%% B0 &0 AtedL i) Sk T nvention.  Moreover,

e reaction conditions are exenplary and alternative
condi tions are well known. The reaction sequences in

I
T I R RS D BlaR PR R 1P o g LiAren” spl A7 are
CH qr @Rr): m}ﬂbepxepemdtlaﬂmngd’nhmmﬂsdazblel(a}jazml 1ﬁtermed1ate, the

SRRl LR ip by A e oS Eaptmale b P (3) the
COmPDen(ﬂlse@ﬁ fatmaylatl hen bp pegparedthyanh tde-sedp Séﬁuén‘ée including N-

SR e RO sRh BE AR A Pignrte >

pob’szxoa by hfeeﬁeﬁlﬁhpsxﬁequmemdﬁpidﬂ@m@nwnd quenching the resulting 3-
lithioindazole. There is considerable flexibility in the sequence of these three operations

which can be exploited to optimize the procedures for individual cases. Thus in sequence

A, arylation at the 7-position is carried out prior to N-alkylation and
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30 al kylation, palladiumcatalyzed arylation at the

7-position and substitution of the 3- position by

electro hilic substitution or deprotonation and
“mﬁﬂgﬂ@ g the resulting 3- lithioindazole. TREAEHN2604/008767

considerable flexibility in theé-sequence of these

three operations which saambe exploited to optimze

t he procedures for individual cases. Thus in sequence

to N-a BEOL on an 35 WO 2045/ Q16892

PCT/ Eff200/4/ 008767 -3 Schg R1_Br 9(51: )
\' N N, | X R =C02H 2a R2<DMER. Br H |b: R

2b: R2 'Bu (d) 31c R = B¢, | (b) ~JN
SEQUENRECA. A H Ar 4 5 B R-~\ NR XE&HEr

Br b Q1-BAEOEQUENCET 1 %%%ﬁg& XO\N N-R --
) N-PcRNg}r Ar ) i nfroducti on of e substltuent
at the 3-position is carried out in the final step
(Scheme 1; Exanple 2). The optimal procedure for a
particular conpound will generally be apparent by

i nspection and m ni mal nmentation is Feo

In anot her process 5 ( A Segquence B
N-al kyl ation and introdd¢fi o of the substivuen¥ at
the 3- pesawiNgEapridr toytheraryl ation stepafsee
Exanple 3). Aterpatively, the N al kyl ation agd
arylation can be/carried out initially prior to _.

i ntroduction of/the 3-position (Schenme 1; Sequgnce
(@) Ay coupl i ng pgBtegehes whi ch can d
adva! ,ou§ﬂy havebegn deschNrBed—B—~W ght—R
Coupl i Ifg R¥acti ons Betwegn $H2 Carbon Cent &% 1M

Conpremlmensi®e Organic g Br
3 6 8
SEQUENCE C 1 SEQUENCE B l
—
w AR \~}¢-R
N N
Ar Ar

introduction of the substituent at the 3-position is carried out in the final step (Scheme
1; Example 2). The optimal procedure for a particular compound will generally be
apparent by inspection and minimal experimentation is required. In another process
(Scheme 1; Sequence B), N-alkylation and introduction of the substituent at the 3-
position prior to the arylation step (see Example 3). Alternatively, the N-alkylation and

arylation can be carried out initially prior to introduction of the 3-position (Scheme 1
Sequence C).

Aryl coupling procedures which can be used advantageously have been described: D. W.
Knight Coupling Reactions Between sp® Carbon Centers in Comprehensive Organic
Synthesis, vol. 3, G. Pattenden (Ed), Pergamon, Oxford 1991 p 481-520. The Suzuki has
been used extensively in preparation of compounds described hérein. The Suzuki
reaction [Equation (7)] is a palladium-catalyzed coupling of a boronic acid (R = aryl or
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Synthesis, vol. 3, G Pattenden (Ed), Perganon,
Oxford 1991 p 481-520. The Suzuki has been used
extensively in preparation of conpounds descri bed

WOREM1A92The Suzuki reaction [Equation (1)] PST&P2004/008767

pal I adi um cat al yzed coupling-Bf-a boronic acid (R =
aryl or WD 2005/016892 PCT/ EP2004/ 008767 -54 vinyl)
vm‘y hwitdhenearyl oroiny balide dratiflete (Rr= tayl 61t dtied; Y R halidapby FOSO,CF;).
[ alide Or -0S02CF3). Typical catalysts
c¥u§%hf%}%§héﬁ- Pd(11) catalyst RRB(OH 2 + Y-R 31-
RR () 5 Pd(PPh3)3, Pd(OAc)2 and PdCl2(dppf). Wth
PdC12(dppf), primary al kyl borane conpounds can be
coupled to aryl or vinyl E%H ££If|ate wi t hout
O0-elimnation reaction can & C3rri ed o%t in a
variety of o?‘ch{ﬂF@ Sdrfents TheT uarngdt oRGRne
di oxane, 1, 2-dichl oroethane, DWMF, DMSO and
acetonitrile, aqueous solvents and under to biphasic

PA(@Rl: )i R{OAcReadHdchgdppte Wi Rll(dpp ﬁrh@zmaa@wérane

e A L R S H%f?ﬁt? P GoF efaigton. The

reattean catelcnid obk ithovgtett btvrgarde aﬂmme}u PROAE I,

ol oS SRE D DR TR b s o e

biphasi conditmuRefatiohogeltFpicdlig \tﬂn H@ﬁfh]jdﬁ@ Rdrh k@fperature to about

14 80 n g gw ggﬁgb@gsg;% O ey Srgipte the
e SO o s
OC. e SKi in
Rt @‘P\S“eﬁﬁ’?"e% CehisaiTiEs s g gRerons protocols
hye bE@:CﬂJenﬂiﬁddh QLighly Reke aXpefsiheabah |1@éht1ﬁ@§ Sfe@}%‘?@ )‘W’blfe et
azol e

of sition of the yl-in
gt AeChh et B (D RGrC e a T Sl sgosmiaim. Soc
2000 hagmewlaww&ozwﬂowsﬁmﬁ iatthe A8 wall lé&ﬁl@fﬂeidéﬁufl, I@Qusgactory
dep r? atlon of indazol es can al so be acco i she
2% putiypdneexperimengation. The | at t er condltlons
mere acceptable with the trlaIIyIphenyI substituents;

however sone 7- substituted ph i ndazol es are
Depiosation gt the grasssieatafshe Z)‘Iar}{l‘rzaqf%ﬂé’@‘éar@lel (8hontthe 7Heromo-2-

ﬂﬂyl%&dzole%ﬁﬂohﬁ&' %}twmgﬁewtf@em@f?ﬂb g%%ﬁ* a4n 75"9@ Schﬁxge 1). The

carried out with One skill in the
Wfpﬁonﬁﬁéawﬁlydaza]@marf@kcawsmbh@ed apithdiwn i Ebm at -78° C. The

THF,

1a§%g%;1 BIDAS M ROBLIOMS SRR BB A S lrudl; however some 7-

supgf{tpiedpdeny! indsgeles are subject to deprotonation or transmetalation of the 7-aryl
substituent when the deprotonation was carried out with #n-Buli. One skilled in the art
will readily identify acceptable deprotonation conditions without undue

experimentation.



"NM NRN'B V' \ N-M Br B O CIL 9 M MM -~e
MeC-Cwvez C1 10 7:R=Me; R =H, Ar =
3, 5-di chloro-pyridin-2-yl Oher enbodi nents of the
WA HIUPPBn are nore efficiently prepared by PCI/EP2004/008767
introducing a boronic add defivative at the
7-position of the indazole and coupling 10 with an
aryl halide (Exanple ZXhem@Ross-coupling of aryl
hal i des and aryl triflates and pi nacol borane 5 have
been used effectively to prepare ig&grnediates for
aryl coupling. (T. Ishiyama et aL, Jetrahedron Lett

199233: 3447- 34B&%) A, Wl an and M dlewicz, Og.
Bi chepz. —2003 1: 276; M—Bei nbl M Y.
H ey Org. BijpnoL Ch QB3R 1: 2084- 209 Schepe 3

H3CRAr B(OH) z HIE 1) redufe M3C \ Pd(0)
i\N~ | N QN N Ni@szrAxCI8 9 30 NaH
i soany! nit ke MO )? NIl - > HC i N N N

R A 3la: R 3&%"? Zﬁﬁﬁ\‘%o 2H Pyr azol o i

are prepared from pyridines substituted by
group and an acetam do group at adjacent poOsitions.

2- Chl oro-3-ni tro-4-nethyl pyridi ne (%§Q=M? ,_§Hbjected
to pall adi um medi at ed codpling of a”Aﬁgﬁﬁzégfgﬂ"anqﬂd
acid to afford the corresponding 2-ary|pyri3|n

0RO dmb ARt TV O Rf ark RforD Eﬁiﬁ@nﬁ}g%t%%tr@ﬁb??n cing a
acetylatjon, the_ acetam de was treat t soanyl ®
bogppiciaid deppatiye 8t Gm7apesitareotiheindest¢ sndi®uplihg 80 with an aryl

haiie (EARGITBAIGLE Nl 88 A POTROUAG N GHAZES G colbo

R WO 50081 0% 8hay Ry lﬁﬁ%%%ég%?ﬁpmac"lbome
have been used effectively to prepare intermediates for aryl coupling. (T. Ishiyama ef al.,
Tetrahedron Lett. 199738:3447-3450; A. Wolan and M. Zaidlewicz, Org. Biomol. Chem.
2003 1:3274-3276; M. Brimble and M. Y. H. Lai, Org. Biomol. Cherm. 2003 1:2084-2095)

Scheme 3
B(OH),
H,C Ar 2 He : 1) reduce HC
| XY Pd(o) 3 Xy 2)Ac0 ? =
N N =N
OzN OJ,N AcNH
cl Ar Ar
28 29 30
Nali
. M
isoamyl nitrite / (Me0),S0, S
— x| H,C~N
NN NN
/
R _ Ar
3laaR = Ac 32

2H-Pyrazolopyridines are prepared from pyridines substitated by 2 methyl group and an
acetamido group at adjacent positions. 2-Chloro-3-nitro-4-methylpyridine (28) was
subjected to palladium-mediated coupling of an ary boronic acid to afford the
corresponding 2-arylpyridine (29). After reduction of the nitro to an amine and
acetylation, the acetamide was treated with isoamyl nitrite, potassiuin acetate and acetic

anhydride. The intermediate N-nitroso compound cyclizes under the reaction
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-56 conditions to an acetyl ated pyrazol opyri di ne 31la
which is hydrolyzed to 31b (P. Marakos et al. Synth
Lett. 1997 561-62; D. Chapnan and J. Hurst, J. Chem

WOZES0182K 11980 2398). N-al kyl ation of the PCI/EP2004/008767

2-position and el aboration of-%he 3-position proceeds
as described for the indazoles_ Simlar procedures

©RAt9ES Ramprstiate] prrerlopiyidzod pyhricishedrolfeSehate(M Marakos

5 8050 530 OIS, bk 2.1 on )

NywBelationtof Bre Zxpositien 4t debgreion bhthe Bopaaitivn@xecteByas described for
Yo 4 gk 1 iUt depr ot onat i on . of

AR PP B B Blartte RGP ot

3-lithio-7-arylindazole 13 can be reacted with a

variety of el ectrophiles §clﬂChef‘S al kyl halides (e.g.,

Mel, E = Me; 2- 1o net hoxyefrﬁoxyrret hyl chloride, E =

CH2Q( CH2) 20Mwe), al kenyl halidesy(e.g.,allyl brom de,

E =allyl), alkyn ides_(e/g., B opyne,
propar(gyl J; _ﬂq{ehﬁycfgs Lg “ace] Ig_{e_%%gg .
R) kgt ones (e.g., acetqype, ( RKR L

am des (e.g., MC(=O N(MeYOWe, E = C(=0) Me; NE =

CHO), dRsulfides (ag., EtSBEt, E = SEt) and garbon

di oxi dej(-9,, E = COOH) to produce 3-substityted

i ndazohmsr -3gheme 5 Ra OH R'a Rb HZRb a C Ruﬁ:%‘l%ﬁ
S%Q [ 1 ).PJ~ NNR\ NR_ NNA A A 14 15 16a:

stitesign b ethree psitiqugs aghigied byslecanphilic sulistigptiph oRby
dBBsotdRAIBE of tHd 3-pbdivdn with sroRd Kik, Fulis YRRl ; )

R Tt Rl R B T > TS AHANBR LS canbe
AT R YEIcBY ofcirstrgphdesisch asedlat holiies fog.uidel, Eat Mg 2-
ntk@FHhoxphi® ‘ ' Ve

ofdﬁfﬁg es g}:?irn 0 ua%%éh}:(g{]a%bg %(F%%ﬁﬁfﬁm&% 3‘8% %ﬂ%b%gags*&g A1
b i 1 e alkesyihadides (e.g, bromopropyne, E = propargyl), aldehydes (e.g,
acetaldehyde, E = CH(OH)R), ketones (e.g, acetone, E= C(OH)R'R"), amides (e. 2,
MeC(=0)N(Me)OMe, E = C(=0)Me; DMF, E = CHO) , disulfides (e.g., EtSSEt, E = SFt)

and carbon dioxide (e.g., E = COOH) to produce 3-substituted indazoles.

Scheme 5
g3 OH b
CH,R R
| 13— ~N-R (b} -
N =y
Ar Ar
14 15 16a: Ré= CHR=CH,R<
16b: Ré= alkyl, alkenyl,
alkynyl

R, R%, Rb,Re = H, alkyk R' = alkyk; Ar = (substituted) aryl
(2)RC(=O)R’; (b) p-TsOH, PhCH; (c) H,, PA/C

Embediments of the present invention include, alkyl alkenyl, alkynyl and hydroxyalkyl
substituents. Many of these groups can be directly introduced by reacting the desired
substituent with an appropriate leaving group on the atom to be attached to the indazole
with the lithiated indazole (Scheme 4) 1-Alkenyl substitution at the 3-position is
introduced by a two step sequence wherein an aldehyde or ketone is reacted with 13 to
afford a carbinol 14 which can be dehydrated to an olefin. Dehydration generally affords
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substituent wth an appropriate |eaving group on the

atomto be attached to the indazole wth the

lithi ated i ndazol e (Scheme 4) 1-Al kenyl substitution
WORORL8E. position is 20 introduced by a two SRGEHFEP2004/008767

sequence wherein an al dehyde 0?7 ketone is reacted

with 13 to afford a carbinol 14 which can be

A Eqnd e olating Byemyesepbmyartian wpludesimtatiepure Eand Z

i8drhak dad WR4PARL 0168 %e%%ﬁn%%%ggﬂﬂg’ggggg furfiRf cShversted to the

m xture _of E and Z olefins; the présent I nvent 1 on

GORErRAPEEgdkanet Iga bp GrtalyEc ARdrogenatvoner s and mi xt ur es

t hereof The ol efins optionally can be further

converted to the corresponding al kane 16a by

catal yti c hydrogenation. Schéw®e§ O O p- Ove. M

O CH CHON, 19 N M NMe _K2CO3/ MeOH N R Ar

17aR=Br 18 17b: R=Ar NH3/i-HjOHji OH MBSO4 CN N Me

MiO2 M N THE/rt d E N ]

Simlarly whereas (g(_lﬁl kyn-"[ n]ll -yl7"gr oups whey;€

2 can be introduc irectly > reaction of

al kynyl conp@lUng=N th a sui t adPe | eavi .

3- et hynyl L sN"Mst r oduced by condsg J_oN—dfe

(1-di azo- 2- oxXy- pridpyl ) - ph&%@éMeéHaci d

(19; S. Muller etal, Syn Lett. 1996 (6):%21-22) with

3-fornyl-7- arm&iRnr.g%ol e (17). 3- 18

For nyl - 7- br omappeazgl e was prepared by condensati on

of 3-Ethi o-7-bronoi ndazole 10 with DVF fol | oned by

pal | adi um cat al yzed i ntrod A f the aryl

substituent. An @l (eE{;Q?%ﬁ Ra = H Ry

al kyl ) can be.gconyerted to 4cetyl ene

br emi nat i on hmrohallﬁ natTon ( Me

Advanced O &g emstry 2 Ed J W I\?gfns: New
York, 1991; pp, 1023-1024). Ti%%r nat i vel yl. the et hynyl
conpound 18 cBn be deprotonated and al kEﬂ ated (J.

March, supra, p4r48d)ly The 20
3- hydr oxynet hyl - 2- et hyl - 7- aryl i ndazol e

Stmilarly whereas 3-alkyn-[n]-yl groups wherein n > 2 can be introduced directly by
reaction of an alkynyl compound with a suitable leaving group. The 3-ethynyl group is
introduced by condensation of (1-diazo-2-oxo-propyl)-phosphonic acid dimethyl ester
(19; S. Miiller et al., Syn Lett. 1996 (6):521-22) with 3-formyl-7-arylindazole (17). 3-
Formyl-7-bromoindazole was prepared by condensation of 3~}ithio—7—brorﬁoindazole
with DMF followed by palladium catalyzed introduction of the aryl substituent. An
olefin (e.g., 15: R* = H, R" = alkyl) can be converted to an acetylene by bromination and
dehydrohalogenation (J. March Advanced Organic Chemistry 4™ Ed ] Wiley & Sons: New
York, 1991; pp 1023-1024). Alternatively, the ethynyl compound 18 can be deprotonated
and alkylated (]. March, supra, p. 481). The 3-hydroxymethyl-2-methyl-7-arylindazole
(4: R* = R*=H) was converted to the corresponding 3-cyano a derivative by a tandem

oxidation-imination-oxidation sequence {G. D. McAllister, Syn Let 2002 (8):1291-92).



15 (4: Ra = Ra = H was converted to the

correspondi ng 3-cyano a derivative by a tandem

oxi dati on-i m nati on-oxi dati on sequence (G D.
WOOREer | Syn Lett 2002 (8):1291-92). WO PCI/EP2004/008767

2005/ 016892 PCT/ EP2004/ 00876758~58 3- Hal o- substi t ut ed

i ndazol es can be obtained by direct electrophilic

3<didetsitbstitined indazplee canlreselitsined by diledt eitazoplalivdtbstitrion of the

1. i Rinat | r ent. .The pr ation .
O B0 BBl b BB ik SR o PreBakasion of
39chemefoBrd? iSilugitedn-svkerhe ZMe P- Ar Ar 5. R= Me 24
ArB(OH)2 A Pd(0) C1 S02C12 base NR NR 1, j - R
Br Br Ar 6: R= Me 25 2&719fe present invention
farther includes 3-al koxycarbonyl -i ndazol es (34: X

=OR) and 3- carbanoyl -i ngazole (22: XjbB NH2, NHR or
NR R') co (Tabl e B} prep Schenme 8 CO2H
COX N-Me <MY Y 3‘1‘3% Y - ﬁg'Me
(substitutedfardl X = OR NH2, NH R R R, FI'=

al kyl, aralkdd, aryl, cycloal kyl ébndensati on of an
activated carboxylic acid derivative with al cohol s,
ammoni a, p¥ikaMe and secondary anthes. The
carboxylic add 34 is prepared by contacting 13 with
Cx2. t0 An "activated carboxylic agigjoggrivative" or
"activated 3-carboxy-indazole’ refggg to a stable

reactjve deriqujgg (e.q. chhe&1 de or ag

bro £m nhy .Qr a transie =N
rea N—o$n1of a carb acid (e.g. a - MR

di al kYl i souronium salt fdrmed by condensatiod with a
N, N' -di al kyl di i mi de)whi cH"renders the conpounéractive
in a g%gl d chem cal reagtion, in which the

ori gi nal Egﬁbound is only derately reactive & 15
non-reactive. Activation is achieved by formation of

5 TRe Eféﬁén\f A ehBoR Furthes AT &R l?:—aﬂd%ﬁ&rﬁ&yl-indazoles {34: X = OR) and 3-
carbamoyl-indazole (22: X = NH,, NHR' or NR'R") compounds (Table B) prepared by

Scheme §
COH COX
o —
. N-Me ——— . N-Me
N N
Y : Y
34 35

Y = Br or (substituted)aryl

X = OR, NH,, NHR,, NR'R”

R, R, R" = alkyl, aralkyl, aryl, cycloalkyl
condensation of an activated carboxylic acid derivative with alcohols, ammonia, primary
and secondary amines. The carboxylic acid 34 is prepared by contacting 13 with CO,.
10 An "activated carboxylic acid derivative" or "activated 3-carboxy-indazole” refers to a
stable reactive derivative (e.g., acyl chloride or acyl bromide or (mixed) anhydride) or a
transient reactive form of a carboxylic acid (e.g. a dialkylisouronium salt formed by
condensation with a N,N'-dialkyldiimide)which renders the compound active in a
desired chemical reaction, in which the original compound is only moderately reactive or
15 non-reactive. Activation is achieved by formation of a derivative or a chemical grouping

within the molecule with a higher free energy content than that of the original



within the nolecule with a higher free energy content

than that of the original WO 20051016892

PCT/ EP2004/ 008767 -59 conpound, which renders the
WOL005/0143%d form nore susceptible to react w t RCAABEHN(008767

reagent. Acylation of alcohel58-(J. March, Advanced

Organic Chem stry john Wley & Sons, New York 1992
cogppugdgwhigh roudersghe Byiveted Sorsn wrEsiseaptipleAotrbacavetl another

r . ' r.eh ' ni.G.. .
refgSh Rt Br AR I, MR ABRARA] Gt EHlidory Tohn Wiley &
SoRs, 8%y Y@KI6P 3%82-398 1, MipjreB394u/3:410 pf Hateds, dntivees] Hsders & Lactones in
ch, . ra L 417-425:. .. H, Benz t hesi s. of
Cor s T R B i B, S il S Stear v Ry
5 199)pfediB)) End Mhiviee ( J.aValich, sepha, pp.A1G+H4256H. BeBgaBthesis of
Press fo 1991 ..381-411 ave, heen r.evi ewed.
A IR G d G et R io g et ed.
voll 8sPérpiradn Bbey ﬁ)}{f@tﬂﬂ%@ plﬁmeilllﬁiﬂaﬁefhbea?r@mv&ﬁ' . Wtematively, a
reatnent with, a suita am ne. The formation _on an
iR e P R Bl s B e ot B OBV g0 g Bl By eatment
withCd $hifable@mind/EBRAIbrohlioP6€ 86 rbidenly fitkle e d i thB @Fesence of 2
[ ncA%q(gges - di al kyl am noi ndazoles (Table C)_ Nitration
10 Legys R0 es a m xture of regioisomeric
ni troi ndazol es fromwhich the 3-nitroi ndazole 36b is

readily. i solated, The njtro,. stituent can_ be .
‘Thegugatin R MIEYT Bkl P rELIEBiToERgolSh TBlesg Nitration of
364 Iﬁﬂﬁ_!ucést A Rdaee 6@&@1@&&0%&%5 :&ﬁoﬁﬁ&ﬂé&%}&n RAHEEHe - 3B0indazole

onsi sts of. subjecting the car box;&! ic acid to

five Bplatdr dibgsnifgasitisBivcrbstn teotrduend {aithaspgesponding
15 prioh8y e@iing 36c MaRENAdYAR CRAELEANIAG SNeRIS th¥tedl 3dcdholisists of
Wley & Sons: New York, 1991; pp 1090-1095; T. _
sulgetyig the pethoxtlin 6% tREfnams of RutiBipieatitanstanglitions or variants
i ¢ ' Yol : ) -f.el .
A0 PBRL POt B A SRSk Yor 195
10 %‘pi@@nﬂ@o@wdmoedﬁ ama Qprpleeare NEBHZRy Mol 6, E.
. \ - R3 3 36a: X = H 37
wighrll eI B MESio 5.5
(substituted)aryl or bromb NR 2 N(CHZR)R  ~ NN CH3

N-CH3 \
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dl4- R3 Rs 40 39 (CH2)NRCONR R' (CH2) NHR

(CH2)NRCO2R  \ \NN'CH3 E\ \NN\CH 3 ~- \ e NNCH 3 N

R3 3 3 122 120 121 R R, R''= alkyl, aralkyl, aryl,
WORPRYH4R%Ry| n=Oor 1 Conversion of am ne such FCIFER004/005767

into am des can be achi eved by0a variety of

nmet hodol ogi es (supra). Reduction of the amde 37 with

bor ane- THF conpl ex, or dichetied reduci ng agents, G

March supra, pp 445-446; A. G M Barrett Reduction

of Carbo*yllc Acid Derivati}fé6QR Al cohols, EthNHEHR

tergPary am ne 39 by redactive amnation or lyia a
second acyl ation and reductl on sequence. TRe process
364: Kol fo*r——Lhe introductiaen of two different apkyl 1o
Fup¥Brtb an amine. Wien a tertiary amine with two
sbal@rt NEal . al kyl groupshsifdsii, gmﬁfoeduct ive
am nati on can be used (Scheme 8? eductive am nation
is prleferably carried out by combining an ani ne and
car bgnyl conpound in the presence of a conpl ex|netal

hydri¥de such as sodi um borohydride, |ithium
bor ohydrif®e, sodi um cyanobor ohydride, zinc N(CH,R)K
bos (i de, sodiumtriacetoxyborohydride :
b ¢/ py-idi,ne conveniently at a 15 pH of N—CH
3

sucke as nol ecul ar si eve or WD 2005/ 016892

EP2004/ 008767 -61 Ti(1V)(Oi-Pr)4 to fRBcilitate
formdPi on of the internediate inine at anbi ents
tenperature or with hydrogen in the presence of a
hydrogenation catalyst, e.g. in the presence of

pal I adl FhNREGARRat a hydiBHRNHR essure of 1 @QSNRCOR
2 a res‘ bet ween 2 C. _an

S

& ,uNngthe reacti on N
ive groups are protected during the regction by

conventional protecting groups which are cl®aved
agai n_by conventional nethods after the reaction.
Reducdtfve anination proceduar es have been reviewed: R

M Hut chi ngs afiR, Bl =Klkylthiblkfl] agscyRedlgt i on of C=N to
CHNH by Metal Hydepdes in Conprehensive Oganic

Synthesis col _ 8, I. Flemng (Ed) Perganon, Oxford
1991 pp. 47-54. 10 Anmines C3 and C4 are prepared by
Copveriothydrardiacr shcad Gc ointa apsdéoxani ke addepaubg a variety of

methodologies (supra). Reduction of the amide 37 with borane-THE comiplex, or other
reducing agents, (J. March supra, pp 445-446; A. G. M. Barrett Reduction of Carboxylic
Aad Derivatives to Alcohols, Ethers and Amines in Comprehensive Organic Synthesis vol. 8,
L. Fleming (Ed) 1991 248-251) affords the secondary amine 38 that can be further
transformed to the tertiary amine 39 by reductive amination or via a secénd acylation
and reduction sequence. The process allows for the introduction of two different alkyl
groups on 1o an amine. When a tertiary amine with two identical alkyl groups is desired
reductive amination can be nsed (Scheme 8). Reductive amination is preferably carried
out by combining an amine and carbonyl compound in the presence of a complex metal
hydride such as sodium borohydride, lithium borohydride, sodium cyanoborohydride,
zinc borohydride, sodium triacetoxyborohydride or borane/pyridine conveniently at a

pH of 1-7 optionally in the presence of a dehydrating agent such as molecular sieve or
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35 (X = NHal kyl or N(al kyl)2). 3-Am nonet hyl
conpounds can al so be prepared from 3-fornyl
compounds by reductive am nation. Acylation of

wWOo0eri1se92and 3- ami nonet hyl  conmpounds can be PCI/EP2064/008767

acconpl i shed as descri bed abagye. 15 Carbamates 121
and ureas 122 are prepared by acylation a 3-am no

TI(AY{OR-Br) Hp fedilitdte fardnores ik uﬁ@ﬂiﬁéﬁﬂt@l uﬁih%Qit aﬂ%)mng-)emperature
nocar bonyl|

alkox hl or of or
o ] et S0 R ROt s B R Bengbion. Seaibih .6 T bt dpresence of
paBacﬁaluﬁ:tft}gmch td a hfd@k&ﬂiﬁy@mr@ (BT 10EdTBL Sar( Breferably at temperatures

1 80 oo oy B AP BB PRI 3F e SO R df mey also be

adv&tagewm du@g benei@Ronal feat@Fd@bhys Sk §96t8&ed Afiring the reaction by
arbonl acid and are aéﬁe55|%le f rom phosgene or

cogaiﬂ Lecting BFQURS| Wighgisgderved asaip Wrcaamnalrmeﬂneds after

the e@e&duﬂ MR Edutiv SndatibR Prd CHBRE Bh Kech QRKAKL RIMA Byichings and
a and base. af{}l,N—dlaIk | am nes orﬁ%/aternary
’il"ﬁhﬁngﬁﬁe 1cEiqE AyeNt e CHMME thy oMetat iy dridac i Glamprehensive

o;gmc BpuhisRREEd, IaPleHiﬁgr (52 & kox readiAat @ﬁﬁ!i%%f;@ 47-54,

chl orof ormat e st age y 25 chloro mate can
then be used to make unsymmetrical carbonate esters.

A&@@B%ﬁ& 28re e ﬁlejﬂ %Yﬁe‘ﬂil ‘Bg&tl@é f@h@éod'%ﬁ &ﬁ%c%f?ﬁ?de MMnpound

a sol vent suc ne chlori

35&3@:5 R L %N(a@fﬁl)d}s Mmm)meﬂ:ed mmy@mrsmnlso be prepared from
3-Fri Ia@)?m i mﬁf?eduw{féjﬁﬂﬁa’fl?ﬁcgﬁsg 3 48 £amino and 3- -gminomethyl

dlnethyl t1ona e presence o
compergaTHee b@ﬁc@lﬂgéﬁhﬁfamteﬂ(eé above.tri et hyl ani ne or
pyri dine) at tenperatures between -20 and 200 C., but
30 preferably at tenperatures between -10 and 80 C
apbareteaiil wrsag W22 prsxirepagead bypusylagphos geaainondb,ukle- H) or 3-

”ﬁ?‘?‘%ﬁ?‘g? N S na oo 1 pRaSgerty ARr b, an
alkyhaninpcaNesty] chibade or ﬂﬂweﬁeﬂ\aﬁmsngeﬂ -BndSat boﬂhwar@ﬂxejrlmon with

m%@o}%&lﬁéﬁ?ﬁ%ﬁ g‘; %ﬁ:o%%cjnﬁ%{ofm n ajaf? XY) chloroformate affords

car‘bpaatgfcompaund:m(s“s YB= G—labgfl of ear¥nl CﬁrboEateWabe REh & diesters of

Cal’ﬁf)\égllf fé‘%l ! oréc'%ﬁ, %ro%dﬁn g&e%%&?ﬁugva%ﬁgm%ﬁcﬁﬁy phosgene is

mtﬂ@imedl\iﬂ’ceyt acHonsmiYre at IR tanp&hre Aotk WedHbl and base.
}J%C# m _nocar bon chl ori de, WD 2005

S Geearm g ST RET BPb P PR 6@%&&5@% The reaction

carc hborstefgped ont vihé huit&endziﬁi‘té eﬂh@@d dh&ﬁ@ﬂ)&ﬂaiee%tace The alkoxy
B R st ot S s sation
of hBkoxychlomfdRmates NareRearAbd Afut 22 a2sblveREMRIR &sBethylene chloride,
chloroform, carbon tetrachloride, ether, tetrahydrofuran, dioxane, benzene, toiuene,
acetonitrile, dimethylformamide, optionally in the presence of an inorganic or organic
base (e.g., triethylamine or pyridine} at temperatures between -20 and 200° C., but
preferably at temperatures between -10 and 80° C. Alternatives to the toxic gaseous
phosgene  include  trichloromethylchloroformate  (diphosgene) . and  bis-
(trichloromethyl)carbonate (triphosgene) (H. Eckert and A. Nestl, Functions Containing
a Carbonyl Group and at least one Chalcogen (but no Halogen) in Comprehensive Organic
Functional Group Transformations, B. Trost (ed) Vol 6, E. Winterfeldt (volume editor)
Pergamon Press Oxford, UK, 1995, pp 460-462; J. March, Advanced Organic Chemistry,
John Wiley & Soms, NY, 1992 p. 392) Acylation with alkylaminocarbonyl chloride,



(i) (PhCH2S)2 (ii) Cl21HOAc, H2O Na2S203 S2C1

SONRRKk -R-- -RNR \ N((i) HNRRx N (i)

C1SQ20Si Me3~ Br (ii) ArB(OH) 2 Ar (ii) SOCl 2, DWF Ar
WORRPTH168%2i i ) HNRRk 123 125 5 fH fSO R N R P: MCREPNN04/008767

RS02C1 N Ar TEA Ar 126 127 5¢3=Al kyl t hi o-,

3-al kyl sul finyl- and 3-all cyl sul fonyl substituted

(hertlazoflesimicerbphgpahkaidey orCaittacthkNgork®Bond isocyanates;  affords
C%Ilthlo-lnda%ﬁ?%g th%%iilfldes whi ch_af f ords
YRS CYRPEUR @ﬁ%@t LA ssthstre PR h48he or two

equi val ents of MCPBA or equival ent oxidizing agent
affords the sulfoxide (23, n = 1) or the sulfone
(23: n = 2) respectivel§Slhene 10). Sul fonyl
chlorides 123 are prepared by oxidizing the

t hi obenzyl ether (22,5 = Me, R = CH2Ph)S(®QR10 a

sul fonyl chlori _ﬁl ncREFEAI Ann. 1914
406: 127, T R™ H. MR ar T A SR Soc.
1946 G8: 2636- 2639) . ternatively a qul fonyl chloride
can bg prepared direct sul fonyl a®kon of an

i ndazql g-wid ' 4 g4 mgtzhyl silyl chlorosul fonate and
treati ng the resulting sulfonic acid with thionyl
chl ori|de) &hEraSkat al ytic quantity of DVF.
Sul f orjafi) §&sti@he HhPePasSed, by condensi ng t he sul f onyl
chlori'de with a (di) al kylanmi ne. 15 The
unsubsti t (gg sul f onam de (125 Rk = H were

3 %ducti on of S 7Y azi de.
agimosul fonagi d ﬁ).%vver.e_pr__e.p.ar =@

in

manner. from 3-

) az | % . A
2005/ 316892 PCTLE 008767 - 63 ﬁ?@ -
ADM NI STRATI oiﬂgr*h‘%%g#%un s of th”j&%ﬁ i nf®nt i on
may beforrrulated“ii a wide vari et ital _

admi ni st#ati on dosage fornsl2dnd carriers. The 5
pharmaceutically acceptable carriers may be either
solid or liquid. Oral admnistration can be in the
formof ta'gts, coated tabl etiggs§ pdragees, hard and

‘ ¥ons,* emul si ons, syrups,

ngldhs—Copoun f NHR present invention
are e¥fi dhci oufWeh adm Rrsidred by other routes of
admi niastrati on i%é udi ng gentinuous (i ntravenous
drip) topical parenteral, intranuscular,

i ntravddous, subcutaneous, 27ansdermal (which may

5 3«%&%11!1%@, FRalkylsulfinyl- and 3-alkylsulfonyl substituted indazoles are prepéred- by

10

15

contacting the 3-lithio-indazole with disulfides which affords 3-alkylthio compounds 22.
Oxidation with one or two equivalents of MCPBA or equivalent oxidizing agent éffords
the sulfoxide (23, n = 1) or the sulfone (23: n = 2) respectively (Scheme 10). Sulfonyl
chlorides 123 are prepared by oxidizing the thiobenzyl ether (22, R = Me, R' = CH;Ph) to
a sulfonyl chloride (Th. Zincke and H. Rose, Ann. 1914 406:127,; R. H. Baker e al., J. Am.
Chem. Soc. 1946 68:2636-2639). Alternatively a sulfonyl chioride can be prepared by
direct sutfonylation of an indazole with trimethylsilyl chlorosulfonate and treating the
resulting sulfonic acid with thionyl chloride and a catalytic quantity of DMF.
Sulfonamides are prepared by condensing the sulfonyl chloride with a (di)alkylamine.
The unsubstituted sulfonamide (125, R = R* = H) were prepared by reduction of a
sulfonyl azide. 3-(alkyl)aminosulfonamides (127) were prepared in analogous manner

from 3-aminoindazoles (126).
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penetrati on enhancenent agent), buccal, nasal,

i nhal ation and suppository 10 adm nistration, anmpng

ot her routes of adm nistration. The pr eferred manner

WHt005/8$842ni stration is generally oral using aPCI/EP2004/008767

conveni ent daily dosing regingpn- which can be

adj usted according to the degree of affliction and

the patient's reSHOSKEE AN ABDMINISTRATIONT edi ent. 15

A conpound or conpounds of the present invention, as
Thel:émpsllrtds of the@iﬂ%ﬁﬁﬁ&éﬁtic@%ﬁ)ybe feeabtd i8alide variety of oral

0 eta? \ga ne or .nore c;f‘gve tional  exci pl ents,
iy lon dgsazpirimsnd carrigs; 1 e PhiaRasentiAtnaccppiable cariers may
boétitlph arﬁlilﬁﬁeid]ﬁﬁcﬁ ai)ra@ IRSIttatioN Ta R BElirihi 'forﬁpéﬁgﬁ%cs EB'%?ed tablets,

har nposi tions_and unit dosage forns
%5 fiaoafjbg \fel?fflkeé’rﬁgiu Lol iians srips, or Suspensions.

cm@meﬂ&s s pﬂageﬁp Qfveh@tSare WAciBhs whémﬂﬁmﬁ%%& b}%‘@ler routes
ctive co%u&gs or .20 principles, and the unit
ok ORISR oSl dmed phipsteral,
aRBURbuIS, ifth®en G dubuth A S AR RTTHRR
Iﬂt he inte éled g%l I yudosage ranﬁg (teo be eéyﬁgged&ﬁaélldh
PSR HAHRR BRmEENeTE 385365 PUF@h Pﬁgylﬁba PR@SiDY | ds,
adiiGbtRAS ok, AR SletIr chirel §padn‘ﬁﬁg§1'éh§1§ TEEM e@?llefi% o of

owlers, sust ai ned rel ease fornul ati ons,
trgbon isgeperalheral wingreraverisnt dliiderianzeginaty whrci; can be

ad?lﬁstéd 44Ol PRI &SrdeQir BTG lonUaRE the Paﬁ%}rtn § Ee?g&?s%% e Lrive

. %posntorles for rectal or vagina trat
lnS’fe {9t he form of sterile injectable solutions for

parenteral use. A-typical preparation will contain

from about 5% to about 95% active conpound or

A compatmtier mRgrndypkthe sraertdrtinsionras wellgs theiblremetautically
usEﬁfI@ §a¥ts [ Bedh SARBOMRhAGE chavdtd b exk; eﬂfse&?ﬁ&@ Dr¥ituents,

phar meceuti cal conposition, gener a
mﬁibhe Plasddnterthe fam of@babnedestisad abinposivens a@dhmuwdcsges The

(¥l lC 7,
Héﬁ?ﬁec'é Gl 83&@01’1%{1‘@1%5&0%%% thﬁmn%Y Fp%mﬁﬁsed of conventional

_acceptable tor veterinary u
ingyedieptsde genveational proppmeonsewith vediboieadditiam! usod compound.s or

priRigNad G L&ﬂﬁ%ﬁ pa%fe? n%'}ﬁr;%%dfﬂr fy LAR %cm}é el of the

exci pirent 35 So epar ati ongincl
acﬂwngfeghenp terhmengups lSMl e greidadglaily dppesiange tcelSa employed.

IR AR5 SO s AB GRS R
capgUlysERROSYIE gRWEFrs, sx@mrwdtrela@edoﬂmmﬂms drllapidsisnch as
@,gi%gg %usp%ﬁliylpé lﬂlnafs{ai's ag%ﬂ%ﬁ 8ap§1lﬂs o? gl a?gﬁea gle lrr]lt t%e form of

ers, preserva |v’es sk n egr

a@@nﬁoges for regtal lemmpsd: h@lmujramnemn mlttée ﬂonlnmdﬁwméatan;etﬁable
sofioht B pRElR R M el bR E 58 iy g T sbout

95?/mactt3§bt@tlsounc}tacampomeds:bwpﬁnent generally is m xed
with the carrier having 5 the necessary bindi ng
capacity in suitable proportions and conpacted in the
Theliegpe “auigiens] @elsctbls«trﬁmdﬁfe&mmamh@omad thee fssuskfud inigteparing a
e e
ph%a%ﬁﬁcaﬁ]% (55%(%1 g 1{69?1!?%, 9 1?(519 %}ﬁcg %I}do %egthﬂfpbe‘ﬂmﬁaﬂ? nor

sium steara stigar
t’tgtgmsp updesgablectad gduéetswm;lpmnaghmmn«t fxceptable for veterinary use as

wellSh BULER Phi0 8 PRl L CRER OV BRE I 10 B 050 tn R ot

Onpﬁeéaﬂmtﬂmngnﬁmumudap&mhut|ons suspensi ons, and
enmul si ons, and may

Solid form preparations include powders, tablets, pills, capsules, cachets, suppositories,

and dispersible granules. A solid carrier may be one or more substances which may also
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10 contain, in addition to the active conponent,
colorants, flavors, stabilizers, buffers, artificial
and natural sweeteners, dispersants, thickeners,

WO003/68%22i ng agents, and the |like. The ter mpCI/EP2004/008767

"preparation” or "dosage formggs used herein is
intended to include the fornulation of the active

arcomﬂahmﬂtsy\ﬂmmnag @iy kalubiigersHtiBidaals, Apediihd &fents, binders,
sul.e in which th onent

R Br B i e s bl owqm&%w@é%&éin%é’m fn povders, the

dﬁﬁﬁdrlgeﬁeraﬂ\}I’Iis QIﬁnleE] diidebsMidivwiitoR awhidurk Mth%h@ﬁﬁ% &ided active
cachet s ya es. are included. _Tablets ers,

R 1o &Erl?%etgga%ws FQmPAREP ! EBSHYES TS Wieh the carrier having
tii@hdadéssﬁ@f BEdEickpRle id QfitabRAbp @&Th Hhit Jcﬁ‘ﬁﬁa%&d i bhe shape and

%Id f% rmla}atlons al.so aré swta | e for ora
SRR cArRErsiaduds bitisae novlraited @dﬁagnemm@rb@ate,
r@agmlegumarm (R Ssug®, iathdsS peBii ARLSinS fhith tragacantly,
nsi ons are al so sui tabl e forfs Il

susp
%%ﬁﬁ 5150 gﬁlm HesE ety crllslases) 3 IQWfE@ﬂmg)wempma« tmtrsr, and
théliled S@I&forﬂﬁ&ﬁﬁ@ﬂoﬁﬁn@ﬁd&%%ﬂse& SstongUind & Irﬁvgﬁzvns, and may
preparatl ns shortly before use. sl ons nay
BrepgareiidiHoR & thejashts componenta ﬁﬁp@nts, Aavgs é‘@béxzers, buffers,
AP B8 B2 Y GRlectS bl tdi ek
enmul si fyi ﬁg IagenItes such\%g%a%m t hfgnés’ggr ngtZﬂlﬁ agents, and the like.
nonool eate, or acacia. Aqueous solutions can be

THe @R GtePiaBlbFSHY 'Mbgagofdaﬁf%shge@e%zﬂmﬂ&ﬂ a‘IJEI HBLAL the

and ad sui tab [ orants avors 1'ZI'ng
?WQ:‘R’%—I?F‘ H@V&géﬁwgundmtb@asamubpeg giatarisl marneb,eprowdmc a
c@ﬁs%&qﬁ%gi’ 1 SRRS C%IEI}Q)#EHLE withde Ithh%IuY I:ag‘ﬁgrs ak& gur c?unded bya

conponent In water wt VI SCOUS
caatenrvgiclols in pyspration wighits Simiarln s;achnstangl Ilmzehgaa Ianzsaduded

e L ST

orAgemitigratinay be fornul ated for parenteral
admnistration (e.g., by injection, for exanple bolus
i njection or conti nuous i nfusi on) and nmaybe

&mmadptions alyp aregodieblt frrmralndanpotrhts; inphude ighidéormulation
iR diRG SR ulsRITR! %Xruéﬁ %s%guéws%a %n? aquerhqurénélustpens%ﬁc’s are also

containers wt reserva
seitablrolorng &I@rdmﬂnunmkmm cﬁhése lllmill(hssohdl ﬁq&&npﬂepmtmns which are

u?tQJIld'IetdI 883 ¢ I%Ie FHIE RL &0l g?egayatl%gls ﬁff":n\éeelg? ¢ IElenSIﬂsxons may

exanp € SO ons ™ eous n
bgpyapeted iExalnpbes fafexainple, mwaqnemmprepﬂme\@)r&ﬂﬂﬁﬁt@iﬁ&&) Znay

6 I
T T T

~ sqliifiowd can be pgertaadsl ey dsdobrigethy ag:tn@l dowtpobrht)in waed and adding

I h I
SIS o0k AL SO S A L 20 o
bm@tﬁ!pfm:g byelisplessirigyha Gnely dﬂmilqdendwmg)mp@ieﬁbidhwabﬂt@th viscous

t er.nat e actlive
nﬁ?eq a? ugIl %C'sp ’cl‘.T.'raI1 9 ﬁ%ﬁl@hsgl%m%, gs&?%nI glmlélﬂl

cabeptrm«thyls«ilukmmd@fdletvmﬂlIdnewacshspiandmgbgents.

| yophilisation fromsolution for constitution before
use with a suitable vehicle, e.g., sterile,

Thy rogpontdsed ﬂw@rexent iﬂvenmm:rmajuhel ﬁ)rﬂ]‘uld’t&tbfo@ peeaittal

Vi |on ye tedf i cal. adm ni strati
S RRAE0 GRY R e 80%: Bt Farudt pUPRiEteR o srr G bitision)
aiatmay be pIESdB:EdITHi uxpa&@da forh it arRpddles, pee-fillalngrifFSAMEll volume
ﬂﬁﬁl}fo forrtﬁllateéfl \(/g_{lth an .aqugous or
Lslon % OSF ﬁgntamers an adde preservatwe € compositions may
take such forms as suspensions, solutions, or emulsions in oily or aqueous vehicles, for

example solutions in aqueous polyethylene glycol. Examples of oily or nénaqueous
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red into.convenient. sized, nolds, allowed
- aBEeeFgs i T el Do dios WS noave RS ol
+ additienbf afitabiythekdrbtgaddidetlingragydgi Détions may be formulated with an

addi ti on of suitable thickening and/or gelling
agents. Lotions nmay be fornulated with an aqueous or
oily base and will in general al so containing one or

WOepP0e#All si fyi ng agents, stabilizing agents PCT/EP2004/008767

di spersing agents, suspendi ngbtagents, thickening

agents, or coloring agents. Formulations suitable

chgrers, dpiardd, seluerntnpstehaddsanclide propylamugipcdlnadlydeiene slycol,

-\ SJ i agents ip a flavore

SHERANOGH (15, SR LIRSS ARy b 2 NHRES cnd ey
cpain formulabompgdngs smghahpremimgﬁvétﬁgg,&ﬂ:hndﬁfﬁﬁg‘braﬁspending,

| . stich as gel atjn_and gl ycerin .or .sucrose .

SR e 2 AR PR BB Y R e i o
fomg robthimadt byl asepticssil4tin f stelrilapolid o8y ticphilis2@o#em solution for

f the. t | ti be fornul at ed
FRTRER e b iR = SR e et Rresn-fer v

wax, such as a m xture of fatty add gl ycerides or

butter, is first nelted th ive . L
15250 me € Sl e e B b A Saimpaminirton
tdthespidermizgs ofi@enn) dretmaTogaBeots: Ai-xisdénd Eaﬂcﬂe{)inmnents

o cool
ﬁ?tewith the

m.nistration., Pessari creans, gels,

d . ,
2Nl e S et wilh geaerd oSO RIS ARG LR oRmlo ipagents,

. stabilizing agdngy, dihbesing Suaits, Gaipeh &g adénta BRIk adePts! &Q:oloring

art to be, approprjate. 30 The .conpounds _of ?he.

ks SRPPRROBRT TOAP R B8 {860 5t the gagtth include lozenges

catlpiifih$hdtat bmis in BIRVERH Bhid BSually sSHSREMI 0MSa & Bagacanth;
cavity by _conventi oria

applied directly to.the nasal ] _
P?@@ﬁ%‘iorﬁ%}s%é € ingredieny 18?%&&%?‘?355 PRdrasgelgtin apdt glycerin or
sadaesefod aticat baNS oBWREhdICOMpESiRg thda@ive ib@bBeRhin a suitable
linultldose form In the latter case of a dropper or
BPESIFET this may be achieved by the patient

adm ni stering an appropriate, predeterm ned vol une of
Téhe 35 solu%ion or suspension. In the case of a

proprounds of thepreenigkimdpadnaiore fexarmgtes by adirmastation as
s tRTek NG 164 Ol ZigNBaxS RicYAs B Wil VG 289340 Y

BT Ep3004] 008765 ® - 66 The compounds 0 hé’%%é%%ﬁ? cocoa
butfer ds finstyme £ BFLG IcamPanETH s dapepansl homogeneously, for example,

bpehFiAg SThékbRB hoRBgdieo8 AktiretliOtHeR goh?eﬁri {cﬁéo%éﬁ%em sized
trac ang i ncl udi ng”i ntranasal adm nistration. e
’nQ%Eﬁ%@ﬂﬁ 8 reolgadde splidiffhave a smal | particle size
for exanple of the order of five (5) mcrons or
less. Such a particle size may be obtai ned by neans
The e aurds feths presentdpvention angyi ke foynwiataddnr vagtriabadmififseration.
PAGricY, Rath PG € AL, g'eEbingﬂ:Y,'fQ%Qs ofsyRaRIcBRRHIhE Fh AR to the

with a _suitable_ propellant suc
acEiRe BIHTdaNG pedeiapefs tarcknown in g ariib &e appropriate.
di chl or odi f |l uor onet hane, trichl orofl uoronet hane, or
di chl orotetrafl uoroethane, or carbon di oxi de or
Thy werpoygids abibe Piraent invratins meaydie fanyuletedvernasaltadynimbtsation.

TKORLARAs Br s BPEfRRL AN 'ﬂﬁ:ﬁ@&' dRectly® 'tﬁcjﬂka@f] Ehg, l%pé)%vgtional
drug may be controlled by a netered valve. ‘1
mgnsefoR SR -yt redmppy BiEHg peditent Ehavieymbltipnomidedprovided
inlalifdld QB0 BFY. BOWHSI ter Q% of a dropper or pipette, this may be
achieved by the patient administering an appropriate, predetermined volume of the
solution or suspension. In the case ofa spray, this may be achieved for example by

means of a metering atomizing spray pump.
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exanpl e a powder m x of the conpound in a suitable
powder base such as | actose, starch, starch
derivatives such as hydroxypropyl nethyl cellul ose and

WwWQalegHieasd pyrrol i dine (PVP). The powder carri epcidebdoodoosrsr

forma gel in the nasal cavitys The powder

conposition nay be presented in unit dose formfor
EhearRipeuhds GRS P8 ' 0.
DTS, SRR RS fr BB tnsion
PRHHTUATSTR PR Byt isachrnchinciuding iptranastlowdodesimibeh. The
cbﬁfﬁ&?ﬁh@ﬁvﬁlpgbile%? HBge :Pgrﬁﬂf‘ﬁﬁﬁd@"sitz? Fogg%zr?r[l?fé oF PR I RGSf five (5)

adapt ed for_ sustained or” control et €ase
1 1655 1Ju6h 2 prrtidrsizeoniyee ohiginedby nteanFlorovexianhe £, for

elck@ple 69 R i04. il VR0 B '
i O, LHEL SRS LN AR Y O o
spgthicopelpad pechas aThioseflembrarbey (GEGY Ersxanele,
AR n ' se of., th ound
T L RS T T
cproeBchasifte graghorsnititde gay (e atros@ongyouomstenitritly also contain a
e : Y frequent att ached
b 14 Tk T P b e 8 1 B i b vatve.
Htstnetigdy theantivd inpradentomsy heprowideti ima fqrenefta &yipeWider, for
<BIARS Be S 5 Nt sl v asggos. e
s@gig@pyv@@ymgygsbﬂ@nxumaopﬂseﬂnéddhmh@uh&p&@u&h@whﬁﬁ@ﬁm
. ur ger r _injection. The

(l?ﬁ%%j 2[?1 ﬁ%ﬁ%ﬁ%ﬁ#ﬁ@%ﬁ%é@ at e Ef%a@%c% oﬁ:t?l?‘w T composition
may e grase tedbireunindors fame forexgmplesh kipsake of ¢ BRIges e gelatin

' yaer . 0. ol yactic id. )
B L PRI o PO Bl ot e
carriers, diluents and expcipients are 30 descri bed
j - 1.Jhe Science and Practice of Pharnmac
WG g eI B8 0RO, B RRp R haeleBaar TR RgpRed forsustned
owmﬁyc,l re]_egsdqadlmih_isiﬁatipn Eﬁﬁmvﬁﬁmﬂ&gt/ f&‘ﬂr%ﬁalﬁple, the
Pl of SRR R G ke Rrrmited Bt gtocermial or sbcutancous
deygelclifarcdtvien 'fbesp ]Eielmredﬁsy@wfm ra?@ivﬁ@ﬁa@%ﬂt@@i}@ﬁ %usféé%ﬁf_:@release of
o route of ;adm nistration wthout rendering
ﬂl?%{é‘t‘%’g‘lﬁlr&po‘éir’te?%%a? o7 PHER BRI FOMPHARSA IR thvdmens Taginten is

croomrb ri@amsivmgs inBGatsdeirhalidehvapSutdns a@@ﬁi&c}ﬁehﬂ? _awth_ed to an skin-
I catl on

6892 PCTJ,EP2004/ 008767 -67 The nodifi )
o MR UT i 0t b rgiedon aa e Aomersg it
pametratatrembancer od hefzorriil A odecylQh- AR -2 198%) Dfistained release
d ggll accompl i shed.b n1n05,nnd|f cations &sa t
ST GRe MeEe TCRERrRY iBiothe sdemalierenbr surgery or
mﬁcﬁ?. ﬁl"}ie[]sabdérg@ah ﬁﬁylaﬁilf!elhizaﬂs?la%ehﬁe @Jrhp(%ﬁn& ﬁda_ @ié %ﬁmg |
in the.ordinary skill e ar o nodify the
mgﬁ%‘hf BeGt8- SRS SHRRHBA bé?Fg?g@dah?Jé aaéﬂﬁé@-wlmaaad.
particul ar conpound in order to manage the
har pacoki netics of. . the present conpounds for )
S Re SR e ropg v P@éPaFW“ﬁ%tCPW% dilygps prg gpcipients are
deStribed &pﬁmffzingamt YheeSdepred %ﬂ@@&ﬁ@ gfﬁha%a@sl?ds,wtg& By 2. W.
an n nt required to reduce synptons o e
M%&‘&e&’?@‘ Pﬁbq%ﬁﬂﬁgréWPWa@&?H@O&o%éf% EnnsElvagiou deskidled
fotroulbtien skheniivchyy ghoalsy ﬂ%fﬁﬁﬁﬁ@ﬁ%ﬁn%ﬁa&ﬂﬁg SFHlRT

case,. That dpsage can vary within wide |imts
rspa%‘%%ﬂaﬁl HHPS DR P SO RI0RS 108 8 BATticslar et efatninistration

witifout Fedeliseas otPolifiohs SALE Presdli8nRdGon NG HIEDE Eftﬂstromising

thhe lth conditjon of the patient, other nedi canen
‘patient is
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being treated, the route and form of adm ni stration
and the preferences and experience of the nedical
practitioner involved. For oral administration, a

woaniglestosage of between 15 about 0.01 and abeutrp:/008767

mg/ kg body wei ght per day shogtd be appropriate in

nonot herapy and/or in conbination therapy. A

The lodtdetoslaf th pHQSALRnirHuRal WaSRIR RN mdde do1dd;

@gouﬁﬁcioo ny/ kngody vveip%ht, nor e pr.ef eﬁ eg 0.1 é%gatﬁor
(Rhic o a0 rgPIeE e B bewevig RecoatRlishasisty pieF eradifications (salt

foRihl AR UEstek i KK G 00 Shhi Rl ORI REREinGRY ordﬂi‘éfz skifl & the art. It is

adm nistration _to a 70 kg person _the dosa range
aly el R be grdinemrg kil therargtogapdifiztiie rowe Phedmimistption and

d e et gﬁ%&%r L :
%igg‘f‘%gld dosfkaag)es t%p%%goﬁgd%g%%ﬁg{e%%ﬁgg olglgcg:gdel"gr1 etics of
the presga corpavadafarynatimem brseticialefeiin patients. wi t h |
smal | er dosages which are |ess than the optinmum dose

of the conpound. Thereafter, the dosage is increased
Thy/tesmaihierapseriedis stiectivarmountias spedibermm afehectn Fmoutthequired to

e Pt ks Tyl ERAIEG, ENEaak o Bl RLYePS dc
ingjvidnslireqpgemani én esqhearimwar spdeo Thetrbbsage caelvigmathiowide limits
de%f%ﬁ?i%g 2{505 ROWEAAG 1 6XREM ﬁ%@se@%ﬁjﬁgto?ﬁlg e G183 CS e, the age

éﬁ) I'tcation, to ascertai rapeutt cally
angk gegenal healthepnditionfof threpaticutpdenusdioimerkte withedsdch the patient is

belif G0k D T d ﬁﬁreaangf AR HL3EARE A0 aB?ttﬂe%therey?:gs and experience
rmaceut 1 cal preparations are prerer y Inunit
Ofﬁb@, mydicklgragitionar wolved.oFen ortlhidmiGetrgicep adaily desagesof between
- byl [t It o : "al ropriate .
R a0 WU BB R RO ARR BB r R e
mpueiireean abd oaipaeilbEgedopthepay ot pufrradhiailp doseag és between about

08RO M T A bl PO TRRA T o S bony

waghtamd oubst prefdksiol.0 pheé abmit {0 dedkgimdyoreighe @er dey. dhus, for
5 R0Ron LD Pha p OGP donfle oG SBIT1 bt o2 1907 g er .

e ‘appr r any

Thyadidndeshgt crmbe fbmifinterphar nvngedosagd ordodpodéd d@nges) thpically
I 1.ar iven enabl e those.ski]l.ed.in the
Ty R el B 9 B PAE T B P ST ol dosges

wiprle seritss ithmnethe bptimuiihéyse ofithel cdrmpotind THAR 2100 B DB B2
. 2004{,008767 . -6 onsj.der e | jym.ting the . |
G AR B s ol AR Pk ARGt Aot gl Feviemtss
readhledis Oma i velisung skitl éptresiary ddebsee déshel @idfercibX¥AVBE Bblk, without

7 Brono- 2H-.i.ndazoj.e N (3 5 Br,ste . .
unfuB e A R 5 albint Sl s R ledeencmepionpeanditte
disbppss Ef fhis dplicditte, (Basb@tnin 4 Bhefaparttallyieffe@dGre Anoday of the
coac%tu%ﬁ%]tttt.@l e ew%& .hea%ﬁd to 65 C,.under dan N2

SHRSE Shh Be Presatdpyentigp foy ft%vee% ssasepnd ptigR g 19, 7

mmol ) was added all at once. A solution of 3-methyl-2
The pharmaceutical preparations are preferably in unit dosage forms. In such form, the
preparation is subdivided into unit doses containing appropriate quantities of the active
component. The unit dosage form can be a packaged preparation, the package
containing discrete quantities of preparation, such as packeted tablets, capsules, and
powders in vials or ampoules. Also, the unit dosage form can bea capsule, tablet, cachet,

or lozenge itself, or it can be the appropriate number of any of these in packaged form.

The pharmaceutical compositions in Example 21 are given to enable those skilled in the

art to more clearly understand and to practice the present invention. They should not be
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lo nitroaniline (Ib; 2.00yg, 13.1 nmol; J O g Chem
1976 41(21):3357) in 15 nL acetonitrile was added to
t he above solution at a rate to sufficient to

wommbndigsn gentle reflux. After addition the Fogki6o4/008767
was heated at a gentle reflux gor an additional 15
in. The reaction mxture was cooled tort and

et Bt G D S e P Pk Bty anc
repieseptEsiethemiofh brine, then dried over 15 MySO4.

Evaporation of the solvenﬁ d 2.76g of inpure
mat erial, which was flash I oet ogr aphed on Si Q2
and el uted with 10@6ad@Bnna&QﬁIhﬁMaﬂe whi ch af f or ded
1.62g (57% of Ic as a pale yellowgreen Iiquid.
step 2 20 2- Br ono- 6- ng# N | ine (2a) - A m xture of

tellurium (21.6 g, 169 ) 3P3andcgﬁ (15.0 g,
396 nmmol ) in 575 L of §bsoNute Et was heat ed at
gre of N2 for 1 hr, then

reflux under an atnosph
allowed to cool to rt. A solution of 3-bronp-2-

s§P¢r ot ol uene (1c; 7.32g, 33.8 mml) in 25 nL Et OH was

3a8der-Ahle Abence Al the) - %ae &;g:"é’?@p ]:?roStéeV\ggng, 15.7

roomtggferat ure 1or 2 Nnrs.
myql) ingf apl 95y acktooiighe wastrated &g 63 *Ganider Nmmbsphermf@utyl

=fpRoatil 42 B BRI g TOE o GRSt

nittpapilioe i By 2008r 13Ng86d0l; J. E\Tgﬁbamﬂl%ﬁ 49§21): 5579 Gh VB HIL acetonitrile

"B hY B ae iR e e R B R B yralibed ety At
a@l@p@t}:@ BEctEe b h@rtéd #te JePte reﬂ]:x @gn fLld3boalos Jn. O reaction

o S B B L T o

( 160 Qﬂa)mﬁle)sthereals&uﬁlﬂm W2 epaateddad dvaskkidopith BEnk B dried over

n.the_.col d fo n.a ional hr. The
ML Bl R B B Bl R Ee R0 o i e e ichgns fash
c}ﬁomatdgrai:éxbdl pAtSHN, Mziated olith 100hacetdirnin ddded walith Horded 1.62g
@% f 0 an nce WO 2005901 892 PCT/ EP20041008767 -69
(g tde ??%%W%? T8 Y fter capt an (0.80 ni, 629 ny,
6. 97 mVDI) in 14 nL EtOH The mxture was allowed to

ﬁmﬂ$”1t0 rt overnight. The reaction m xture was
EP titioned between EtOAc (50 nL) and H20 (50 ni).

2-Baemagieetiglandie i 2MBSA hix@Xs sRethashni(tNs o E.Lts@%rmﬁ{é@ and NaBH,

in c extracts were waShed wit
(1 e e w1 Ao e pnbered fioios vidan
atﬁﬂispflﬁidﬂé oﬁﬁ f @E‘ deg, tﬂleﬂ ﬁﬂcﬁvécﬁlgo&opcﬁ rg bA st 8f 3-bromo-2-
onolndazole sol ution
o b6 e DR o) Pk S s rlrdell nce ambihe
mBBure3 0TI} af FdobdtFpediirLNPOhNa SR ga%g?ﬂ Mr@%as filtered

to a solution of potassium 10 t-butoxide

thepigh afrdl YE®rpadsndithel ﬁl}ram,@@pwadﬂrurﬁler réloeed pmsureo Mhe residue
i . LBl S RE D B i o 1o 80,

Ewspbuatipn nfﬂfEhelvamt)dﬁolrd&edKB%ge()m%a@feﬁam dhkagher (2 x
150m.). The conbi ned et herea

step 3

{2-Bromo-6-methylphenylazo)-t-butylsulfide (2b) - 2-Bromo-6-methylaniline (2a;
1.18g, 6.34 mmol) and 3.4 mIL 6N HCl was heated in an oil bath at 60° for 30 man, then
cooled to 0°. A solution of NaNO; (481 mg, 6.97 mmel) in 1.5 mL H,0 was added
dropwise then stirred in the cold for an additional hr. The reaction mixture was buffered

to a pH between 4 and 5 with saturated NaOAc solution, then added all at once to an ice-
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extracts were washed with brine and dried over MySO4.
Evaporation of the solvent afforded 581 ng (96% of
3 as a beige solid. 15 EXAMPLE 2
WO7200391489) chl or o- phenyl ) - 2- et hyl - 2H i ndazol e pChiER28d4/008767
Ar 5:Ar = 2,4-dichl orophenyl.ggR = M2 20 step 1 A
sol ution of 7-brono-|Hindazole (3; 1.01 g, 5.13
colﬁfﬁﬂl)tldﬂﬂft Hlﬁﬁﬁﬁétdﬁ[{t&ﬁ (crdveny) ©besg i grahvea 1halqldiHER)H The

1 52 mmol ) in 15 mnl__of eth | ene col
mﬁaﬂﬁﬁ &W@P%@@ﬁ PrEEYShl rThsee%ﬁloryrénWe %esfy patHiganed
bemnagiggd (_@o fhigi hﬁéﬂ Hgoqstmﬁﬂyl ThORBLS]a a(s}e-%ﬁrgcted with

B R A5 OB L Bhe Comhiped EH OB 8 s g ottt g over

MBSO B Evepb@tiod 8f @ﬁvhﬁvﬁé ded 1€ hhen
%gr% tvlg;%nedobet vvgesn 50 rrLro g%ﬁéyﬁ%zgg)t ate and 50 nL

of water. The organic |ayer was dried over MgSOM4,
stdpid tered, and concentrated to an orange oil. Colum

chr omat ogr aphy (0-*10% Et OAc/ hexanes) afforded of _
M&m&(ﬁa H-splgiop|of (&bpomqréazmhﬁphsnmwt—éw@mﬂﬂdv (2b;
8869@%% Oﬁgﬁﬂng yedio @ryggM Qas é&(@&(f&%?ﬁ%iﬁ) %9&1}%132{1 §f7potass1um

oro 1H 1 ndazo

hﬁ’f@’ﬂ@e et |3ﬁét1hlyllol) i 8p mdt &y (3050t Az T8 Ieﬁmbl) niixture was

B T

solpgioh, Thhenxtuhd Wissdtrattedwih@theT hdx AF0hli). é“hmsmbiued ethereal

I LR ' ak: rat a
R ety R bk o M T B R e
affprded 581 et Pb%) of Bes ) beignsblidoncent rated to an orange

oi | Col um chromat ography (0--)33x/0 Et QAc/ hexanes)
af forded 7-(2, 4-di chloro-phenyl)-2-nethyl-2H i ndazol e
as a viscous 5 yell ow oEXAMPLE® 92 g, 78% . step 3-
hydr ochl ori d 0 f i

72 (2. 4 di chl 67 @%pﬁé%fﬂr?@ il rTe St P dndurls (5:
0.056 g, 0.20 nmol) i , of diethyl ether was
added 0.2 nL of a 2.0 'I/u_qpof HC in ether. The
10 resulting m xture Nrred for 30 mand

filtered to afford 0.041 g (65% of 7-(2,4-
di chl or o- phenyl ) - 2- met h?‘F-ZI—I—indazoIe hydr ochl ori de:

m p_ 133-147. Thgmmd@mmgromogmlqewere prepared
inasimlar fashion as for 7- Di chl or o-

step 1 ‘

A solution of 7-bromo-1H-indazole (3; 1.01 g, 5.13 mmol) and
tetrakis(triphenylphosphine) palladium(0) (0.176 g, 0.152 mmol} in 15 mL of ethylene
glycol dimethyl ether was stirred for 30 m. To the solution was added 2,4-dichlorophenyl
boronic acid (1.93 g, 10.1 mmol) and a 2 M aqueous NapCOs3 solution (7.1 mL, 14.2 -

mmol). The orange-yellow mixture was stirred at 80 °C for 19 b, allowed to cool, and
then partitioned between 50 mL of ethyl acetate and 50 mL of water. The organic Jayer

was dried over MgSQy, filtered, and concentrated to an orange oil. Column
chromatography (0-+10% EtOAc/hexanes) afforded of 7-(2,4-dichloro-phenyl)-1H-
indazole as a pale yellow foamy solid (4; 1.12 g, 83%).

step 2
A solution of 7-(2,4-dichloro-phenyl)-1H-indazole {4;1.12 g, 4.27 mmol) and dimethyl
sulfate (0.405 mL, 4.28 mmol) in 15 ml of toluene was stirred at 110 °C for 17 h, allowed



phenyl ) -2-net hyl - 2H i ndazol e and purified by

rever se- phase HPLC. 15

7- (2, 4-Di chl oro- phenyl ) - 2-et hyl - 2H i ndazol e; conpound

wowhasnisaoef | uor o-acetic acid PCT/EP2004/008767

2-Benzyl -7-(2, 4-Di chl or o- phenyh).- 2- 2H i ndazol e,

conpound with trifluoracetate;
1d 45 5 D 0 e ~ =2 - [
O B B e eI TR i iR A3t g7
smmtgd #ugous NaHCO; solution, dried over MgSQy, filtered {rinsing with diethyl

- (2,45 D chl oro: phenyl) -2, 3-di net hyl - 2H i ndazol e;
efiste B PR S TRRe T o chForkeRraRsy 5%
E6O ReMexaBiefzRord 7- 4-M¥GR i3 R a2 AR d i
3.5 Bl h%%})he(?w 251"3%’6 172 Bl 2H R dgole as a viscous
5 ¥ -Oé‘f%‘?r%s-;ﬁﬁ-zign %ble (3: 1.71 g, 8.67 mmol) and
di methyl sulfate (0.90 nL, 9.5 mmol) in 30 nL of

tol uene was stirred at 110 C for 4 h, then allowed to
stepdr hydrppldordsselir e was careful Iy washed with 30 ni of

_agL \ 80l 1t iy Offy - 5/, 689
R R o8 7 oA BRED S s R P 0P 620 ol
i 3 ms¢fidipthyliethed vet added St il jof a@idMoohtentaf A@dn ktheanThe

. .ai | {. - 0
1 n%l%%g/ ﬁexé%‘é%i a# ?g?lgigd&%;ﬂg{engé%%ﬁe%ﬁ%ﬁ% (?5# 8’&%“@4-
dicBlor®pheng)-2amalyle, H-p8¥yolashyalrbihjitide: anp sisBid7. 5 st ep
2 To a solution of 7-brono-2-nethyl-2Hindazole (5.49
g, 26.0 mol) in 100 M, of THE at -78 C was added a
The Blywing apmironnds wetetpneparediin sdpilapfbldon defor 0-(2,4-Dichloro-
Fadl - nzene {19 , 39.0
PhEb D AR BEh i BA SRS s
15 stirred at 0-5 Cfor 15 in, then rechilled at -78 C
74(&4-Ishlom-phagbrethaha Hid dazdl & compbimd GithmmElomesetic acid
K - angd Qr an t.ion allowed to slowly warm
2 g Dl e P oS s o B PR TR B eigats
[ e Di¢d@O-pHehyvasdadd2 ¢])-adetc biid etiyk stiere comBSund with trifluoro-
ac%&rﬁg ted with 100 nL of ether. The organic [ayer was
e

was with 200 nL of a saturated aqueous NaCl
20 solution, dried over MySOHxarhplet3er ed, and

concent;! 3R, b RS bhenyl)-2,3-dimethyl-2FH-indazole; hydrochloride

Me
\' — —
N — — ,N—Me — N—Me
=/
N N
Br

7
N
H
Br Br
3 6: R=Me 8: R=R'=Me
R‘
-
_ N—R
~ /7
™N
Ar
7: R=R'=Me;

Ar =24 6-trimethylphenyl
25 stepl
A solution of 7-bromo-1H-indazole (3; 1.71 g, 8.67 mmol) and dimethyl sulfate (0.90

ml, 9.5 mmol) in 30 mL of toluene was stirred at 110 °C for 4 h, then allowed to cool.
The mixture was carefully washed with 30 mL of a saturated aqdeous NaHCO; solution,
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orange solid. Columm chromatography (0-*50%
Et OAc/ hexanes) afforded 7-brono 15
2,3-di methyl -2Hindazole (8 R = W= M; 5.28 g, 90%

WOoR0H&i6302y el | ow- st ai ned white solid that wasPOT&E#2004/008767

wi thout further purification.7step 3 A flask
contai ni ng 7-brono-2, 3-di net hyl - 2H i1 ndazol e (3. 23 g,

ciﬂléd 4vmg304, Rtered (RAditgd R ey BOBY)| 2RDERRES A § an orange oil
51 , 21.4 mol ), freshl y ground potassium
gnat AR (@—)5‘2@/0 EtQvyglhyxanes) afforded 7-bromo-2-methyl-2H-

“f“ 9‘“9?&'1“’%%‘? SIGERIR ﬁ#&% PUT LT acbtare

(0.032 g, 0.14 mvol ) was evacuated and back- filled

st\@%?h nitrogen- Toluene (50 nL) was added, and the

yell ow-orange m xture was stirred at 100 C for 22 h

To lenlutibh oﬁ%dbrdamo%niethyﬁzhkmd@ﬂﬂ@(ﬂw) 2as nadeldn 16061, of THF

ello 5 s tion ecanted froma dark
T Egné ‘lg%ﬂ%I SM@IB? &%@SORH?YE?’@%}@@M ially
tefRBRBE fidhd/B /Bty s&fenz%  AGHE FJ}%?]';I
Zooﬁrﬁﬂ6 of gl?t%g? urgt ed ngg%@eoﬁg % o) u??o%gmgnﬁ’ &&E orange
sawidon wse@nredfat 058 Cefiy 13 tiemnredriledatte?8 tOfa 19@h lodomethane

@é’%e %&g)]{y}] L‘gils agf%lf: dﬂéggl%tgg %:@H%}%/ al&gve:i %{? g{%wly warm to room

tefibhedstretavimit lpériqahehl ki WetazQDenay wan aeddt &@ mixture

WS i Cpr ohdber iy orgﬁﬂécﬁﬁg’ﬂ‘r’w}&“ i ﬁenyl

sanenedpyeaak 8 samidn, bﬁ@ﬁ@v& HgStDHﬁItBﬂéH egid‘doﬂgé}ﬁﬁ{eﬁ toan
ina simlar fashion as fo

orange site (R %mwdyzwt@rwwr@rh’iﬂ"/u B%Whme@ ffoalzdV-dromo-
28 B0 DA mBRRIORI kL SMRCLRBINBS AN ko stained white

oroni c aci ouh

eny
OElrllﬂﬁéltu@S Qweftﬂltlm@(fmuﬂher\mnﬁcqam fi ed by rever se- phase
HPLC and isolated as the TFA salt): WO 2005/016892

PCT/ EP2004/ 008767 -72
st 3 2, 4- Di chl or o- phenyl ) - 2, 3-di net hyl - 2H i ndazol e;

AJHE PREE (Framgr i eeR i Rk i Lot mrinth ke
trimethylphenyl boronic acid (3.51 g, 21.4 mmol), freshly ground potassium phosphate

(670'4%%§ 3 %:ﬁ&bfor 9 I%PC?(%"Y x}lpﬁos‘p% es, h@ﬁ(le &Jm ﬁ%f?emgiblphen}rrrl] (0.225

azo

£, 13|5_Q 2 pgadl), @htiqnzhacbhleﬁm yeeBrter@l 092 o, DM bt ell Glag edcaaé e back-
| a nme es
fllgd (”gthﬁ%"%‘?ﬂ hﬁo u éﬁ@ L) s pfdac: d thidelorarsse miupsaas

stikded aBEOOPORE B}Z lh 5! ﬁIoweG%l Rbd1egiize @'20’0&9]3) was added, and the yellow
7- brono-2-et dé/fr 3- net hyl - 2Hi ndazol e) ;
sojufiopvag desagt @n@rd@ﬁlygx)anglamhdy (The Ielrgand-‘dzmr W8s sefrergtally

wddBEDith 200 ml. of 2 10% Nz2OH sol d
7-( 3 met hoxy- pheny! I35 Tet byl - 9K | ndag of &3 LBk

aqge%ﬂ%aq}éelﬁypn,égteéroveﬂﬁfgﬁ@@ @tereﬁ@alm gcmcentrated to a paie Yellow

56 (ﬁ I é!)lﬂﬁmn ;Jh% Vopie ﬁ%)y qg_}?’%/ W@ﬁopf@ﬁxﬁﬁeﬁ} Bifded 24 r%ﬁw }7-

(z,a,éamndethﬁtmhyleeﬂemda@aep@mdff wiiiteRolid {7 RUOR®- 68412 4 6-
m t ol yl i ndazol e- 3- car boxylic

mg’c?lﬁdﬁ}rﬁlﬁ Béggé{?’n&Bﬂ'{%@w th trifluoro-acetic

acid; 15-

7- di met h henyl ) - 2- et hyl.- 2H-i ndgzol e- 3- car box
Tltg;lfiglim«ge? 80%? 1B ?érreg:ar ¥ bromo-2,3 glmet yl-2H-indazole in a
similar fashion as for 2,3- d1meﬂ1y1—7—(2,4,6~tnmethy1—phenyl)-2H~1ndazole (using the
appropriate electrophiles and/or phenylboronic acids) Compounds named “with

trifluoroacetic acid” were purified by reverse-phase HPLC and isolated as the TFA salt):
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compound with trifluoro-acetic acid,
7- (6- Met hoxy- 2-net hyl - pyridi n-3-yl)-2-net hyl - 2H i ndaz
ol e-3-carboxylic acid nmethyl ester; conpound with

WOt209Fd16892 0- aceti ¢ aci d; PCT/EP2004/008767

7- (2, 5-di net hoxy- phenyl ) - 2- net/hyl - 2H-i ndazol e- 3- car bo
xylic acid nethyl ester; 20 conpound with
trifluoro-acetic acid;

- hyl - 7- ( 4- v-ph | H.i nd | b |
el anh iSRS L G AN AT N R e IR
3acileko-7-(2,4- dl%hloroﬁ phen ) 2- m263|_t1|'_1 I—2§f-md|azol§ o |

e | Naazol e car pox | C
73814@5’&%{0 i’é’éﬁgﬁ’ * ﬁ%ﬁ&i‘?&h%’ﬁﬁf Yﬂ}-ﬁﬂnﬁbﬂoﬂ&g@dazole,

7ﬁ(QlédD1cE@ro—pheny1) 2- methy1—2H~1ndazole~3 cubox¥hcoa)%/d rlng g | ester;

Fur an- 3-yl i ndazol e
71 r%%ﬁh@%cb]@@? @henﬁéb%ﬁéléﬂuﬁwrtd@zolﬁﬁr@m@fybc acdmeahd citer
7- (@%ﬂés@e&'ﬁbﬁ?%%r%@@l&ﬂl 123 'Iﬁétﬁw piZa 'ih&a'%gl%%o' e- 3-carbo

) ¥I i ¢ add nethyl ester; onmpound W t
I

i(2dechlosewbrayligimethyl- ZH—mdazoL -yl]—ethanol |
7%3(:&%@@2%}9&% - DR 72 TR fY I3 %@ﬁéé&h%&ﬁﬁ%&%&mouﬂd

'l c add thyl” ester’;, 30 conpoun

t rith dluergreeaticacidsi d
| I ' 2 -
y(|2fp§1e aC}IQ Oﬁ{gn?f)% Hl(};t‘ﬂg rZH guﬂ?&l%‘é - SM%Q 249 k'r?etl%ﬂ %&511? ga(mpound

trWlfh!@élal@rca@@qtncmeu d; 35 V\D 2005/ 016892
27 (2552 %O% or o- p agﬁ%%~%ﬁﬁg]% %dﬂf%§ egtf 516 cgmpound with
[ drifuepraceticiad; hydrochl oride  Me- N| INC C 5
1 di
734 5Ri By TR heich i g ol AL R e
acqomppmn@@m@tn@ua@ mmt:)iad;( Ph3P) 4Pd(0) (0.405 g,

PSSO S5 M 0020k 1 et g e

hestfheompﬁmdmﬁha&ﬂpmmehgmed, bet ween 200 niL of

s g S S B 1R e

awdn@O@ndrmtbftnﬂuosmamabed aqueous NaCl sol uti on,
2 ‘iﬁ tﬁgwpgzﬁﬁh %bmﬂb} 5%1 %é}.Z(;;}%-s—C&otpc eﬁt 124 %rgetﬁy? ester; compound
chnﬂlmlﬂugrc&prtejuc 6ids 20% Et OAc/ hexaneés) af f orded
2 3B iR S Rtprycl g a5 pt e sqgnpound with
( 268fldorbOgetic £8849 as a yellow oil that was used
7- Wu%arr]lgy yl—E 4 ttﬂ}%r 44 feag car?)oxyhc acid methyl ester; compound with
trifluoro-acetic acid;
7-(2,4-Dimsthoxy-phenyl)-2-methyl-2 H-indazole-3-carboxylic acid methyl ester;
compound with trifluoro-acetic acid;
7-(4-isopropyl-phenyl)-2-methyl-2 H-indazole-3-carboxylic acid methyl ester;
compound with trifluoro-acetic acid;
7-(2,5-Dichloro-phenyl)-2-methyl-2 H-indazole-3-carboxylic acid methyl ester;

compound with trifluoro-acetic acid;
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15 step 2 To a m xture of
-2-(2,4-di chl oro- phenyl ) -4-net hyl -3-ni tro-pyridi ne
(29; 1.15 g, 4.05 nunol), 10 nL of ethanol, 2.5 nL

WooRsoyRiteer2, and 0.5 nL of a concentrated HO s@cutERM4/008767

at 85 C was added iron powder73(-1.37 g, 24.6 nmol).
The grey suspension was stirred for 1 20 h, all owed
to cool, and filtered through CELITE(r) 521 and the
resi dual pad was washed mEII Wﬁ h met hanol - The
filtrate was concentrated, tfie reddi sh-orange

r esv-dog-Diablorpphbhil)-0nasthblet eS80 [k hydrochlorid
acetate and Sg@%',fof a sg?%rated aéueoggqug%I% ocionae

solution. The organic Iayer washed with 50 niL of
a saturated agueous Na®e— , dried over MySO4,
filtered, and concentrated K0 a8l low oil. To the
oil was 25 added 10 nL of toluefpe and acetic
anhydride (0.41 nL, 4.35 mol andCt he yel | ow
solution was stirred at 100 C 23 h then
concentrated to a dark yell ow ™esi due. Col um
chronatography (50- *66@6Etcmc/h~ranes) af f orded of
N-[.2- (2, 4- dlchloro-

StSReny| di n- 3-vyl et ani de 0. 815
& ol 3 Mo ki diticgoVeding (5 T0% es Sbmiraihdaieg
dR@ilEl b &R8HGLd ol o
N[ ?_r -dic hi or t) IC%hb{efbnbyg 6@41#&1”%1? L()[jﬁsfg%%(%) (O 405 ? By mmoD
cg

40 anh M‘s‘@and 20 7Eofg2 M a@mecrmaizm’oz @olnhomﬁvabﬁumm 70 °c for 40
| nhydrid v m_,
“T?w%ﬂm CUEE b4 RbRe 50 % 208 o o BT B0 20 . of water.

T&d deginiclopmplas mqtmn!haily(v&sﬁ&ﬂmﬂh 200 m2. OE?JafHﬂBhd 20@1‘31(11 ofa

S NPT BT Dl i cremrist o«

vV aﬁ;aeramﬁpwhlte dQidt eol@inh Wesn f0A
ethanol 7. of water, and|ltfﬁ¥%#§PdFOXId@ c/hexanes)

&ﬁ%ﬁ#@ﬁyleﬁlﬁbfem@eres%@ & dichlgo-phepyl)-4-mpty 3~aﬁg@pmnm {29;1.19g;
6983 254 ValoBbil @bt adluscll WhoGORCAR! fiffdlo T emove
ano The orange residue was I'oned between
50 nmL of diethyl ether and 50 nL of a 10% aqueous
solution, and the aqueous |ayer was extracted
th 50 m , of di ethyl ether. The conbi ned organic 10
Tbay@m;mmf &-(ddshiddorg-phenybot- mﬂuﬂ-ﬁ‘»ausratpymimao[zagnmm 05
&2 Q#H%gQge(ﬁ;%gﬂgg%§%%%?§%&0§ J&%ﬁ%ﬁnaé%ﬁgﬁfgﬂqunat
855 hC erBhodpda c(v&iéirZD% o EAGAR X ﬂﬂﬁ? Eﬁﬁn%ﬁ Wk stirred for 1

dIC Ioro he 1H pyrazol of r|d|ne
h(%lfweééo g gﬁf fgé“%elgbd%%'f‘ﬁ"aﬁ?é %ﬁéith%ws ph ord vaas washed
w@ﬂ Gzﬂ:h‘ln&hﬁﬁldit TRe ﬁRf‘ate was concentrated, and the reddlsh-oranoe residue was

4-di chl or o- phen 1H pyr zoIo[3 c] pyri difne
P%rél Oned gﬁ?f@@ﬂ % Mﬁsetatﬂa (gnL pEf s tursrdermpizous NaHCOs

scﬁ@&’d;ﬂl TRy éhichele la‘}kf‘ﬁi&?@lfasﬁéd w{tQ S@ %ﬁ. & a ﬁﬁ&e%ﬁeoﬁ?%@fﬂ

(a% g@@ was stirred . reen [ut1on
2o defisd odride iy ﬁételrefia%réi qoecmtqiiu:o 2 yglla o he oil was
add¥@ 1088 bF tohen¥ ahl Qk«.‘\éuc%ﬁtvkﬂ—l/des(@ layteiion, 3\6@1%111%1)' L ehle §Qlow

30 m then quenched 20 wi silica gel and
sdeferewes aireed. at 630 SEfordiotet ogrcaptsied @ # §0%yellow residue.

OAc/ hexanes
Column chxomatocrrgphy (50—66% EtOAc/hexanes) afforded of N-[2-(2,4-dichloro-

phenyl}-4-methyl-pyridin-3-yl}-acetamide {30; 0.815g; 68%) as an off-white solid.

step 3
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af f orded of
7- (2, 4-di chl or o- phenyl ) - 2- net hyl - 2H pyr azol o[ 3, 4- c] py
ridine as a white solid (32; 0.029g; 26%. To a
WO U168  of © PCT/EP2004/008767
7- (2, 4-di chl oro- phenyl ) - 2- et hiyl - 2H pyr azol o[ 3, 4- c] py
ridine (0.029 g, 25 0.10 nnn?{ in 1 nL of diethyl
Tshﬁﬁﬁmﬂ@ £ 0 440
o PR I M A0 Pl slag o0

et her The resu
038 gn%ﬁénm@ané%w&rcg%@uz@g, wromiydoce emj) rof., 8.27 mmol), and
b | o[ 3, .4
TP P T P S B
4.97 mmglaénﬂﬁll& eﬁ@wﬁﬁﬁgﬁh 6\755 stlrred for 2% E lAfté:ll'_l‘_:oohél thle mixture was
ﬂ%%?é‘f %r&ci,ﬁo&%ier&gz{tg OKﬂréll ﬁaggglo%l%q/é e y I 1nmLZOCi)’ efhanol 7 mL
ofRETAERRDHIGO B &Bm&e?ﬁomﬁiy@fbté%d%ﬁ%tt bxb %%ngms okdhge mixture
egasse

W3S, sbgfg [ﬁ,.% t{x exﬂ:g%%@tg tpxemoyg eﬂ'{aana 5',[‘ hg daatge residue was
paﬁﬂdﬁzﬂiﬁbeﬁmé@%bﬂi 3&1&%@%@0&9 oga 1@/641&&66&%2)@1-1 Rolution,

é i naco at 0) di bor on 132 ﬂ)b
E%‘?eﬁﬁﬁ‘ TE Ve &I ?Ftid&'gltb 50 Iﬂl?l?f Ci*ﬁ@l}’l)emﬁa e cornbined organic

la ot o -
*elus W{Vﬁegwa?%@g%gegod ﬁmﬁa@aﬁ@m& gq% ﬁﬁ@lﬁﬁdé@r%ﬁl)gogg gﬂ@& 639 Mes0

s k] @do@bdtoomﬂmggl zel& mzzﬁrqﬁedrmmlhmm cﬁmmgﬁa, h¥lie—+20%
B AP e o P NP el e At peridins (1

O.még;r@@b)eeda\/rbid‘rypﬂwdl&vmhdportlons of ethyl acetate.
The conbi ned 10 organic |ayers were dried over

std S, filtered, and concentrated to a brown solid.
E1 urm chr omat ogr aphy (0- 990% Et OAc/ hexanes) afforded

A siiitgh w qz:mmmozo@mem HPpyrdzofo[3,450) bRidiad By |1o7§ 0.405

yl)-2 dazole t hat was us
Pl T e 6@%%%@? {emoierd) 369420 5 454 enol sodium
hydtidg) asbBrréd firstHires ﬂfe green solution was added dimethyl salfate (0.040 m1.,

0 Biebly e At g lom siiro  bon S s forg0 15, treyenched

MG ) ﬁ%%ﬁégd'é@u%ﬂo%ﬁn%sépﬁg( TS T/ ggpes)
affprded off- (a,4zd1m1mpphersrb}m«u1mylmgpmmb Eu-alpyfdin@ ab @fwhite

16 dowed to cool. Water (10 nlL) was added,
80 @fﬁe rﬁ’%/ e was extracted with three 5 nL

port ions of ethyl acetate. The conbi ned organic

r over 2 2 filtere and .
Lo R S B Bl i et G b BT (0029 5
0. 1@@121951)%1 1 Er;ﬁmﬁilk@mg&)wafaﬂdécﬂ&dowﬁﬂ olf aZM solalttonlof HCl in

0 ridin-2 2H-i ndazo
ceifs  Prereifille BhRe Rpoioh Sl sk T LT 915 femp geig o afford
0.001 842 7¢2,49Bloro- phenyl) 2-methyl-2H-pyrazolo[3,4-c]pyridine hydrochloride
(32HCI) as an off-white solid: m.p. 191-196.

Example 5
7-(3,5-Dichloro-pyridin-2-y1)-2-methyl-2H-indazole; hydrochloride

/
N—Me
oy

N
Cl

7 N\
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To a solution of
7-(3,5-dichloro-pyridin-2-yl)-2-methyl -2Hi ndazol e
(0.042 g) in ether 25 was added a 2 M sol ution of

WOHEPs/4198%€t her. The m xture was filtered to af fromger2004/008767
. 0.039 g of

7-(3,5-Di chl oro-pyridin-2-yl )-g-methyl 2H i ndazol e

hydrochl ori de as a yell ow solid.

séepet hyl - 2H-i ndazol e (using the appropriate aryl

haI ides_faor the Suzuki coupling) (those reported as
irnHexidef T 1LY pnderudiregencetsidesasedddsy theredrepuer pdpethaw

sQ}ﬁeﬁ@e\é ers ?t mQaseéﬁ b'fl?ﬁggzz-rqeth 1-2H-indazole (0100 g, 0.474 mmol),

| - 7-phenyl -2H-1n conmpoun
bisf pquqg)gqt@)g]@@rp@ {Q&3%e, 0.520 mmol) potassium acetate (0.138 g, 1.41 mmol),

%ﬂ}g% %Lz(gf@eﬁﬂbmgpm)q@ﬁs@sﬂq&m&%@m&&%@ﬁmﬁ& Y615
npmel), apd tthe itk Wiabarbjected 7o pnminom frevoerptiiph-tha@5equence. The

TG BRI HS0B OB lreTt o pel BARTRG @ Wit werg dded

Mﬁt&mdﬂvﬁﬁhﬁc@ﬁn&&hﬁe%ﬂ: pﬁrt[ﬂr%bﬂét%gl%fcetate The combined
7brn02mathql12H-|ndzoIe(' [k
OFgIBI) e Wietg dripd P Sigrednibnomeeniial ios rowg solid

C(%gméns;‘l@ln)atovr%pgatyr m%ﬁ)% gg@zﬁgf ﬂ&%ﬂﬂ%@%ﬁ&l&cﬁg )s%ldyﬁ%purg;f(f émethyl—

724#445&15?{@@@(183’(1!@%@@ diokattdrolaneag)-g - mgeﬁ)lﬁﬂmﬁﬂaﬁsﬁ:@ Wwithout
O partitione etween 350 nL
f%%h dge’t—lﬁ%%oet(ﬁééﬁ%ﬁﬁgl rrE of water. The organic
step@er was washed with 350 nL of a saturated aqueous
At Bt AR B B Th 2l essmhptan S50 -2p incavole
(Q:@ﬂ()cg;ﬁﬂﬁg[raphyz,i 6adehlomppAditedRanes)1 sl hetde driab),pd(o) (0.019
i mpur e
sl agprL72 ol of TEVIFy 4e? i of gRMYIP Oz pelintieawey sirredsit 65 °C for
16 thdMBllofEd T c.?oo‘f' Aratdy ( E@g% : Eg(ﬁ‘éleld’ %I‘i]%télré tn%gertru?éc' wds extracted with

white solid that was use out 1 _
theer g mﬁmﬁw of efybpremtdolke erphhinedbergafic tayers were dried over

re
NIRRT S5 308 Con ERlR R e nProgmustih Cobien chvamatpegepby (0->50%
E(cm@magas) ?ﬁ?ﬂt@d @tmg SngEﬂaio— ﬁ&lflzv\ﬁgzaﬁ&ﬁﬁ - A& Me (7R =
n o [ um i L sopropyl anide in
l‘fe%‘ %‘Ky)é%m‘%ﬁéwmﬁé ARERSL AL ée?M)(l 2 L, 2.4
rmol) The yeI | ow solution was stirred at 0-5 C for
and_t resul ting, purple solution rechilled to

T 3 selusipipt 485 Ao Ay o] &b im el igion cther
W&iﬂa@d a 30 sdldBok BSMY i&hery SIHQM<BRL Wé& ﬂ@eﬂé\@ﬁy ot & 5990 g of

for 90 mthen quenched with silica
74 é—.gghl?}glt gypdzg—}yl) 2- methy} 2H-indazole l%dmchlonde as a yellow solid.

2-methyl-2H-indazole (using the appropriate aryl halides for the Suzuki coupling) (those

reported as compounds “with trifluoro-acetic acid” were purified by reverse-phase
HPLC):

2-Methyl- 7-pheny1—2H—inda;ole; compound with triflucroacetic acid
7-(3-Chloro-5-trifluoromethyl-pyridin-2-yl)-2-methyl-2 H-indazole
2-(2-Methyl-2H-indazol-7-yl)-nicotinonitrile
3-Methyl-4-(2-methyl-2 H-indazol-7-yl)-benzonitrile
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Col utm chr omat ogr aphy (0--)-50% Et OAc/ hexanes)
afforded of 1-[2-nethyl-7-(2,4,6 25
trimet hyl - phenyl ) -2H i ndazol -3-yl]-ethanol (12a: R=

WO RBNS/O0R892 2, 4, 6-tri met hyl phenyl, E = CH( OH) Mect@r280/008767

g; 48% mp_ 246) as a white_gplid. The follow ng
conpounds were prepared in a simlar fashion as for
1-[2-met hyl -7-(2, 4, 6- Example §
_trinethyl-phenyl)-ZFLindazol-g-yl]-ethanol (using an
appropriate el ectrophile): 30 go
1-[2-Methyl -7-(2,4, 6-trinethyl -phenyl)-2H i ndazol - 3-y
] -ethanone WO 2005/ 016892.PCI/ EP20041008767 -77
3- Et hyl sul f anyl - 2- net hyl - ATﬂV@;éﬁinethyl-phenyl)-z
H i ndazole Exanple 7
3-Brono-7-(2, 4-di chl oro- phe yI)
5B /i NM NO e
7- (2, 4-dichl oro-phenyl)-2
g, 2.38 mol) in 2 nL of
brom ne (0.122 nL, 2.38 Wy dropw se. The yel |l ow
10 orange solution was stirréd for 15 in, in which
tiﬂe an orange solid precipitated. The m xture was
toncentrated to a yel l ow solid, which was partitioned

Abeikwee bt mmmoqf.?amyngﬁmam N&Qﬂl eSDb 1S, 19093 @%1)294 6-

e e rganl ayer was washed
HW’?tﬁYIEg ‘ﬁégé‘fo a§5£@r é)t%a di8Bus Nad sol ution,
te&ﬁhﬁ@r@ﬂ@fylﬂ‘iﬁr?%n thdcﬁm@b) (@697 2, OHaRILAL ﬁﬂnﬂ%f@m and 33

el | ow st ai ne e solid | urm chr omat’ ogr aphy
mi@f 23 eqeeBKGAE ealaﬁes)ﬂaaﬁfirmm@T C for 6.5 d. The mixture was

e e T L TR

weghe€ 29¢h 350 L 4B7sahiBSed afuany MNa(B solution, dried over MgSOy, filtered,
3-cbl oro-7-(2, 4-di chl oro-phenyl )-2-nmethyl - 2H i ndazol e
a.té congeniEaipg &)/a Rrale yellow o3y (p@ff Y romatogra%)/hy (0—33%

EtOAc/hexanes) afforded of impure 2-methyl-7-(2,4,6-trimethyl-phenyl)-2H-indazole
(5: R= Me, Ar = 2,4 6-trimethylphenyl; 1.44 g) as a white solid that was used without
further purification.

- 2-met hyl - 2H i ndazol e

g~a.-8% uti on of
hyI - 2H i ndazol e (0. 659
Xeetic aci d was added

step 2

To a solution of the above-prepared impure 2-methyl-7-(2,4,6-trimethyl-phenyl)-2H-
indazole (0.500 g) in 10 mL of THF at -78° C was added a 2.0 M solution of lithium
diisopropylamide in tetrahydrofuran/heptane/ethylbenzene (1.2 ml, 2.4 mmol). The
yellow solution was stirred at 0-5° C for 15 m, and the resulting purple solution rechilled

to -78° C for 15 m. Acetaldehyde (0.14 mL, 2.5 mmol) was added, and the resulting
yellow solution was stirred for 90 m then quenched with silica gel and concentrated.
Column chromatography (0—50% EtOAc/hexanes) afforded of 1;[2—methy1—7—(2,4,6—
trimethyl-phenyl)-2H-indazol-3-yl]-ethanol (12a: R = Me, R' = 2,4,6-trimethylphenyl, E
= CH(OH)Me; 0.280 g; 48%; m.p. 246) as a white solid.

The following compounds were prepared in 2 similar fashion as for 1-[2-methyl-7-(2,4,6-
trimethyl-phenyl)-2H-indazol-3-yl]-ethanol (using an appropriate electzophile):

1-[2-Methyl-7-(2,4,6-trimethyl-phenyl)-2 H-indazol-3-yl] ~ethanone
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step 1 To a solution of 7-bronop-2-nethyl-2Hindazol e
(6: R= M; 0.500 g, 2.37 mol) in 5 nlL of acetic
acid was added sul furyl chloride (0.29 niL, 3.6 nmol).

WOortpes/miegeure was stirred for 5 h, then 30 nlL pefrag2604Mos767

aqueous NaOH sol ution were adged . The mixture 25 was
extracted with three 30 nL portions of ethyl acetate,
3 gk 1 MR n GO R84 7012988 $m 25645488 over
Na, SO4, gilterequgnd con%%%??g?gﬁpgglg&%ﬁgte sol i d.
Col um WO 2005/ 016892 PCT/ EP2004/ 008767 -78
chr omat ogr aphy (0-> 1596Eﬁ€ﬂ@Phé&anes af f or ded
slightly ﬁTngéO‘7=(Br4oﬁi§hlgr@lﬁ’h9¢}d)~2-me yl-2H-indazole
2-met hyl - 2Hi ndazole (25: R = Me; 0.530 g; 90% that
was used without further purifgcation. 5 step 2 A
m xture of 7-brono-3-chl go- 2-fret hyl - 2H i ndazol e
(0.079 g, 0.32 mmol ), 2 +Cthl or ophenyl boronic
acid (0-122 g, 0.641 2 A M¥Ff ethyl ene gl ycol
di nethyl ether, 2 nL of ¥ 2 M aqueous Na2CC3
sol ution, and
tetraki s(tri phenyl phospfi
0.010 mml ) was stirred
diluted with 10 nL of ett acetate. The m xture was
washed with two 5 nlL porgjions of a saturated aqueous
NaCl solution, dried, filtered, and concentrated to a

il [ ' h - * 50 .
TLE ML P, SR B 5% 10 238 i
2 1(112:: of aditichicdres pﬂé@lbr)onﬂnﬂﬁl 1%21 mPE B md;m) 8&0@%& Bheyellow-
Oré/lg$6i %fu@g%ﬁé gﬁ%%g %o%gg%q,emn ¥\|7hich t?mg grsl ) g6e %oﬁda ps,regpi\{\amec{. eThe
mBtmmetvay kofcehBarkd 6o diyelrwhslidpwhindiwas Pantitionkd Bdtwberdmzal, of a

L\ / l,. [ 2Q..A | ' f
PN N R T
with} 2@t anfalsatpbat2d dqugous NaGbdlwiml, Hriad @ver MgSO,, filtered, and

4-t ol uenesul foni ¢ add h{drate (0.217 g, 1.14 mol) in
copgeriatesk to aysfioEmtingslsviaty sohd g Cotumip shromasegramy 0-H8%

. | .@ k | e AW | 1 WaS:

OB PR TR GBS L e s

wigts solifl 624 daar 26 dinblaspplenyb 0526 14 63%pmay Wb 139)Nadl
solution, dried over MgSOH4, filtered, and

concentrated to an

C
paﬂladiun(O) (0.011 q,
B8 C 10 overni ght, then

Example 8
3-chloro-7-(2,4-dichloro-phenyl)-2-methyl-2H-indazole

Cl
step 1
To a solution of 7-bromo-2-methyl-2H-indazole (6: R = Me; 0.500 g, 2.37 mmol) in 5
mL of acetic acid was added sulfuryl chloride {0.29 mL, 3.6 mmol). The mixture was
stirred for 5 h, then 30 mL of a 2 M aqueous NaOH solution were added. . The mixture
was extracted with three 30 mL portions of ethyl acetate, and the combined organic layers
were dried over Na;SQy, filtered, and concentrated to a white solid. Column
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orange oil. Col umm chromat ography (20% Et OAc/ hexanes)

af forded 2-nethyl -7-(2, 4, 6-

trimet hyl - phenyl ) -3-vinyl -2H i ndazole (15 Ra = kb =
WORIB05A68922, 4, 6-tri met hyl phenyl; 0.135 g; 55%PCIYRP2004/008767

84.9-95.4) as a pale yellow spgid. 30 WO 2005/ 016892

PCT/ EP2004/ 008767 -79 Exanple 11

0%%; %@WW@;@F@A&@%@%&X@& sﬁﬁy lhagmeomskgr@g_s chloro-

2adibyl-2Hindnzole£25: R MBle; NSBO B 90B6) Bnt @is usd@ witBo@ifurthea
031 ga(agnl To a solution of

rom) 2-met hyl - 2H i ndazole (1.5 g, 7.1 mmol) in 18
mL of THE at - 78 C was added a 2 M sol ution of
S,EI i thi um dii sopropyl am de i n heptane/ et hyl benzene/

(5.3 nL, 11 mmol). The solution was stirred at
A@aixtute 6OT-bidnb+¥-cHlbrer2-rethyli AFedhda@ole (CY 879k, 0FQ rhinolyag,4-

t 10.6
R R e i@l&%@bﬁ& DD B < ek sttt
ether, mmofamm i@ﬁpﬁlﬁﬁjﬂ]@% sol%mt aidat ed aqueous NaHCO3
so| ution and the m xture was

| te@i‘lqsﬁ%P]é@Y\llﬁhcﬁPftlﬁ?)@é”@]@ﬂﬁ{_o)égﬁi Bri50 ¥ mmef)ygs stirred at 88 °C

T
RS eSO A YR 4015 M1 L SRR o
m@@lqgmms@fra@m@gi aplepug DaCkpbogae, dred Hiterades)d concentrated to a

ffor. ,
e Oz*'fﬂg%g%mz “HermreapRy Paazt A st ffprdedpf 3ghloro-7-
(214 aﬁhg)m%&%yl) 2mah P2 2-iAd£6leUbs0n=0fe; Ar =2 4—-d1ch10rophenyl
3( 0<3m) 2- et hyl - 2H i ndazol - 3-yl ) - hept an- 4- ol
0.p45 3@3@ atpwhitesphid) 50 i of tol uene, and
4-tol uenesul fonic acid (1.23 g, 6.46 mmol) was
stirred at 110 C for 20 h, then allowed to cool. A
saturated aqueous NaHCO3 Bwmrlf % (50 ni) was 20
added, ang_tpgy1ixb) R A He%?neﬂwﬁz}tﬁfhm&aeb’o m.
portions of ethyl acetate conb d organic
| ayers were dried over MgSOH4, gfd | tered, and
concentrated to a brown oil. O) um chromat ography
(0-*8% Et OAc/ hexanes) afforded gf 7-bronp-2-nethyl -

A solution of 1-[2-methyl-7-(2,4,6-trimethyl-phenyl)-2H-indazol-3-yl]-ethanol (0.263 g,
0.893 mmol) and 4-toluenesulfonic acid hydrate (0.217 g, 1.14 mmol) in 10 mL of
toluene was stirred at 103° C for 16 h then allowed to cool. The yellow-orange solution
was sequentially washed with 10 mL of a 10% aqueous NaOH solution and 10 mL of a
saturated aqueous NaCl solution, dried over MgSOy, filtered, and concentrated to an
orange oil. Column chromatography (20% EtOAc/hexanes) afforded 2-methyl-7-(2,4,6-
trimethyl-phenyl)-3-vinyl-2H-indazole {15: R* = RP=H,Ar= 2,4,6-trimethylphenyl;
0.135 g; 55%; m.p. 84.9-95.4) as a pale yellow solid.
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3-((E)-1-propyl -but-1-enyl)-2Hindazole (43; 1.47 g;
89% . 25 step 3 A m xture of
7- brono-2-net hyl -3-((E) - 1- propyl -but -1 -enyl)-2H i ndaz

WOoloes 188927 g, 4.79 mmol), 2, 4-dichl orophenyl pogrepdioa/os767

acid (1.32 g, 6.94 mol ), 18 i _of ethylene glycol
di net hyl et her,
tet raki s(tri phenyl phosphi id @di un(0) (0.166 g,
ng 2%@1 20, WO 2005/ 016892 PCTI EP2004/ 008767
fit GO AR AR SE s bipuep b ukd senDi 3 -éutlazole
at 85 C overnight, then allowed to cool. Ethyl
acetate (50 nL) was added, and the rgxture was washed
With two 40 mig.pQrpidons of a saturdted aqueous Nad /&
solution. The conbhaegpeaqueous | ayens_yeare extracted
with 20 nL of acetate. The cowbi ned or gani ¢
4: ByeMes—or g
concentr at ed X
(0-45% Et CAc hexanes) afforde
7- (2, 4-di chl oBo- phenyl ) - 2- met hysr 3- ((E) - 1- pr opyl
| - enyl)-2Hindazole (15a; 1.57g; 88% as a whi
solid. Exanple £ 10 43
7- (2, 4-D chl or o- phenyl) - 3- et hynyl - 2- et hyl - 2H- i n§azol
e hCH NCFI3 NCL \' | C1L step 1l a
2-met hyl - 7- br onoi ndazole (6: R = Me; 5.31 g, 25.
) in THE (100 nL) was cooled 15 to -78 C un
an sphere. A 2 Msolution of LDA in
Trape 7bé‘?1ﬁ91“30m¢ﬂ§ﬂ@H {n2lazate (1.8 Trinpinol st Sadt eI THE at -

b t.h t Cf O
it e e e
THE-(63GhBd 1t Pmvif8 The s%oﬁ valbtirred’dt 049 FER!, )é) r}gﬁgen redﬁiﬂed to -

slowy via syringe- The nmixture was stirre

7&7C.o%e & Wb atddadm- -htjtanomg lt@I’mE,rl@t&kﬁﬁlof)Qﬁncﬂ-ﬁleQQMrti%n was stirred

The gjgtl .on vvq artitioned between Et OAc and
SOV ARueIee™ %%Fm%% éﬁﬁua@f:@mmechos

scﬁlitﬁ.'b‘ic(éit}\&ﬂ[,)twmade&[ R dERHRIReR wR ARk iy flrse %fn% ortions of

t% c% %V\%ggand concentrated to al nost dry sd
Hecraulpr RPOipsr oagd awagwe@ Bz g»yervlg%o@,&hee@t sl

ccfﬂéeﬁt‘re{t&! ad %WQQGh&Ya@gﬁJ%rY\%ﬁxjé %%1 rh)s?{B éhgt%(&?hexanes)

[trate was concentr
afﬁud¢cf 4~éﬂbb3m<$12€)ﬁeﬁiﬂ—@ﬁ¥bh1dgzoéﬁhﬂ) -haytan-al 4l 2} 10t 7806).
Et OAc/ hexane ( 5-*30 9% over 30 minutes to provide an
addi tional 25 crop of 17a (0.46 g, total yield 62%
steddng with the recovered starting material (0.768 g,

94.
A8 %on of 4-(7-bromo-2-methyl-2H-indazol-3-yl)-heptan-4 ol (1.75 g 5.38 mmol),

50 mL of toluene, and 4-toluenesulfonic acid (1.23 g, 6.46 mmol) was stirréd at 110 °C
for 20 h, then allowed to cool. A saturated aqueous NaHCOj; solution (50 mL) was
added, and the mixture was extracted with three 30 mlL portions of ethyl acetate. The
combined organic layers were dried over MgSQy, filtered, and concentrated to a browa
oil. Column chromatography (0—8% EtOAc/hexanes) afforded of 7-bromo-2-methyl-
3-({E)-1-propyl-but-1-enyl)-2 H-indazole (43; 1.47 g; 89%).

step 3 :

A mixture of 7—bromo—2—methy1—3-((E)—1—propyl—but—1-enyl)—2H—indazole (1.47 g, 4.79
mmol), 2,4-dichlorophenyl boromic acid (1.32 g, 6.94 mmol), 18 mL of ethylene glycol
dimethyl ether, tetrakis(triphenylphosphine)palladium{0) (0166 g, 0.143 mmol), and 20
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step 2 A DME solution (100 nL) of the

3-fornyl -7-bronoi ndazole (17a;3.83 g, 16.02 mmol),

30 boronic add (6.10 g, 31.97 mml) and the pall adi um
wocatsaligst (0.55 g, 0.47 mmol) was WO 2005/ 016882/EP2004/008767

PCTI EP2004/ 008767 -81 flusheggwith Ar for 5 mnutes.

A 2 M Na2CO3 solution (23 nL, 46 nnDI) was added. The

o 00 85 S SRRy o

codle Eggl dcetdlh éSOrmb):Wamddﬁﬂ)dndrthe m;&uﬁdw.a[smh@lwﬁ@t@) 40 ml.

d th tu
pon Pt e e AR, VRSO RS Farduniay g were
extrmtted mﬁezml‘r@&f lethyl &yeite.ViElse d:fmlﬁﬁecbmgﬁ.m&@ﬁ% wet@ried over

I\Tsolve 2@3 removed tq al nost dryness and the solid
Y 204 CoReepiTREeaty phReTTY il lamg«;hr@mtography (0->5%

E@Aaﬁarasgs) Qﬁo§deht7r 4 an o&g %h@,ﬁ;h% H8h8hyIRL- P@} ] dgr oByl-but-1-

second cro _
ergbyg Hripdazp lﬁa,ﬂs‘-f@gzls@’o) as awgbaéq)sow 0 A I\/bOH/ THF

solution (70 nL/55 nlL) of 17b (Aw =

2,4,6-trinmethyl phenyl ; §§ 511 nmol ) and

1-(dineth r ne- on m
£, (9 ety phmphar i zf%” WAL,
10. 20 mmol ) under nitrogen. The m xture was stlrred
for 6 hours and the reaction wgsHnonitored by tlc
until conplete. The m xture ma~/part|t|oned bet ween
Et OAc and water and the g gani: L | ayer was dried over
MySO4. The 15 sol vent En -ue@Hand the residue
purified by Si02 chromatagrap

""Et QAc i n hexanes to give
2,4,6-trimethyl phenyl) aszsa
g, 76% np 129.9-130.9C]" Hjanple 13 20
7- (2, 4-Di chl or o- phenyl) pet hyl - 2H i ndazol e- 3- car bon
itrile no OCN 6:R=Me - " NM NM 3 R3 1l4a:
R3 = Br 20: R = 2,4-dichfbrophenyl 14b: R3 =
2, 4-di chl orophenyl step |I To a solution of

stéb br ono- 2- et hyl - 2H i ndazole (6: R = Me; 0.578 g,

2.93 [) i.n,1 of . THE
> St agem et Bk R s & a6 ByPakHmIAEE 100 LS was cooled
tot-28Y@ b;i;dl;ﬁ:&fn Mﬁiﬁl@%ﬁ@@ & EM?ﬂlliﬁlﬁﬁlz@ﬂ'Iﬂ)f( i I?Epmneé B8 eBhy%benzene
g0 g Wi deEURT T B b v gy Ssdaf 757 for 10
mPataladma meh YO 811 e A heGHl1¥iBE waS S ELol @D -¥EPEC, B TAPYS mI.
f%gtur was r%ﬁ'dl stirred at -78 C for 75 m t hen at
e

addedflewhora Totmem LB IR s sinad 2pdalsrrd to warm
t0QB6 B t1SinbbiGAure &lr 19MHbUEQ T NecBbL thas partitioned between FtOAc and

NHCI solution. The aqueous layer was extracted with EtOAc two times. The combined

organic layers were dried over MgSO4 and concentrated to almost dryness. The resulting
yellow solids (3.83 g) were collected by filtration and washed with 10% EtOAcin
hexanes. The filtrate was concentrated and the residue purified by $iO, chromatography
and eluted with a EtOAc/hexane ( 530 %) over 30 minutes to provide an additional
crop of 17a (0.46 g, total yield 62%) along with the recovered starting material (0.768 g,
14%).

step 2
A DME solution (100 ml) of the 3-formyl-7-bromoindazole (17a;3.83 g, 16.02 mmol),
boronic acid (6.10 g, 31.97 mmol) and the palladium catalyst (0.55 g, 0.47 mmol) was
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30 Col umm chromat ography (0-*66% Et QAc/ hexanes)

af forded 0.662 g of inpure (7-
br ono- 2- met hyl - 2H i ndazol - 3-yl ) - met hanol (14a). WO

WOH0%91698892 PCT/ EP2004/ 008767 -82- step 2 APSGIRM2003NN08767

of inmpure (7-brono-2-nethyl-28kindazol - 3-yl) - net hanol
(0.642 g) and 5 . _ .
ﬂﬂéieﬂakﬁs{d foir ﬁhﬁnvte&hﬂoz MNﬂﬂ;I@ﬁéoulaﬁhu{aB N1, (43 B891)Gvas added. The

er Wias sfi i ??&’3: %‘?’er%ﬁeﬁg% %gli%&ﬁ{uwgﬁmég %&&a@fas added

tCleésoh{itl thhkzé)tr whhmaymmnmm vesistrred a06)° g: fop 12 Bo{mtaha then

Na2CB t
c%@egft;/) Jopm teﬁqipﬂaﬁ]ug ‘eggst% 2 %Sﬂé’ﬂ& pg{httpge%gfztg\{elﬂg %tQ@c arlewater and
thmoxgamelamas iaied bﬁ&rMﬁ)@ ThiresHRer Vralker@bve@lth ¥lmost dryness and

ace The organi c | ayer was
the § #1151 %ﬁ%\f‘{}h 2,% 6m' Ty A0 V\glg&élk&ge Né@ltranon, the filtrate
pmcleﬂuaeecorﬂrdrqﬁofcmﬁu&e’g@%g, édxﬂﬁ]ﬁéc?ﬁeid%@%%, : 153. %1564 C.).
concentrated to an orange oil. Colum chromat grap

(0-*50% Et OAc/ hexanes) followed by crystallization
st ®m benzene afforded 0.203 g ("25%) of

Ag\@%ﬁ;g& Cﬂ,'ég%%,o'mzwisﬁ AL 130§ = Ak ik thylohiyl 135 g, 5.1

miliibl}iarﬁbi &ﬂnthh -phosphoryl)-2-oxo- %mpa%el—l}ldrll g?%ﬁm él 2?3 6.13 mmol)

‘ji %‘?I or lgdfhenél - 2-net
WS TR g ugylen nitrogen. o nmqarmg stirred for

A Mﬁﬁgﬁgﬁign AL R

|
Pﬁ%%ge@d?hgﬂv t0pcard fatsr pad theersenie leyer wmcr@dmsr MgSO;. The

obleht Wedrehfved Byt
Kt S e o
Sgé;éft(p hexages t@gp@,}ﬁ éhrépﬁa@é@maﬁmphg@)ﬂ 8s anl @Fsvhite solid (1.176

g,Eg )9 ghf or ded
di chI oro phenyl ) - 2-met hyl - 2Hi ndazol e- 3-

carbonltrl le (20 R3 = 2, 4-di chl orophenyl; 0.058g;
39% in-p. 137-139) as a Eaainpde Kol i d: Exarrpl e 14

3- Et han - _I_ 4P hyl,- phenyl ) -
241 ndazere- IRy RE MGt AP RE TR o
Me Me 45 46 To a solutigy of
3-ethyl sul fanyl - 2-net hyl - A (2, 4, 6-trimethyl - phenyl) - 2
H i ndazol e (45; 0.034

2005/ 015062 ECTTEP26

14a: R?=Br 26: R? = 2 4-dichlorophenyl
1db: R* = 2,4-dichlorophenyl

step 1

To a solution of 7-bromo-2-methyl-2H-indazole (6: R = Me; 0.578 g, 2.93 mmol) in 15
mL of THF at -78 °C was added a 2.0 M solution of lithium diisopropylamide in
tetrahydrofuran/heptane/ethylbenzene (1.8 mL, 3.6 mmol). The yellow-orange solution
was stirred at 0-5 °C for 15 m, then rechilled to -78 °C for 15 m. Paraformaldehyde (0.92
g) was added, and the orange mixture was rapidly stirred at -78 C for 75 m then at room
temperature for 100 m. The mixture was loaded onto silica gel and concentrated. -
Column chromatography (0—>66% EtOAc/hexanes) afforded 0.662 g of impure (7-
bromo-2-methyl-2H-indazol-3-yl)-methanol (14a).
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-83 (0.083 g of 57-86% pure material, fromAl drich
chem cal conpany). The colorless solution was
stirred for 16 h, then diluted with 5 nL of

WO BHRILEPDmet hane and washed with 5 nL of a 1093/EP2004/008767

aqueous NaOH sol ution- The agggous sol ution was
extracted wwth 5 nL of dichloronethane, and the
conmbi ned organic |ayers were dried over \gS™4, 5
filtered, and concentrated to a yellow oil. Colum
chromat ogr aphy (0->20% Et OAc/ hexanes) afforded
stgp 2t hanesul f onyl - 2- net hyl - 7- (2 4,6-trimethyl - phenyl)

é%lnd zoIe(é% 0.017gq; 411 acl[s_aiv\/nltes
(7-bromo-2-methyl-2H-indazol-3-yl) meﬂlanol (O 642 g) and
teﬁah?@tﬂpﬂr@lﬂl%{s%%?ﬁ%jﬁi&?%;{/@ ED?% %5?"0 'g‘#ﬁgﬂ’j i%'Z% ﬁﬁ&p&ﬁylene
£lf5s) fish SR st 540 R ol R ehceotigian wap eddef 2850: v
dighl3roptdhabbasepfteayl oo 257 ﬁ(nﬂ) theSh %Qnﬂof‘éz ﬂ-fpacﬁxeous Na,COs

sol ution of 7-brono-2-nethyl-2Hindazole (6
sofyetions gndythezyellow maissture jvas S8Tadlat 7&1°C1fbiasah Tﬂf&nﬁtmswas

s hi s m de .
p L5 el o R kbt el 28 R Ry LRSS oyer was
wasbkd withrbOuak of & batneteddquiets I@dl@blu]:ﬁnﬂﬁind&tﬁv@r MgSO,, filtered, and

rechilled to -78 C To the _solution was added meth I
QBRI pe b Gelumg @rorﬁﬁt@gsapam<0~atsoww&¢aanes)

foﬁbﬁed‘b%&’ﬁtﬁﬂi‘ﬁ%rﬁ'ﬁbﬂfh@ﬂz&@' E@rcﬁh@vﬁtﬁ Vs J5e, 19 h h chloro-

nﬁerature 20 over action was quent
~Zsioethyh 2gkindazl- %ﬂh@@ﬁh&r@ﬂ €dtb) Col um
chr omat ogr aphy (0-*20% Et OAc/ hexanes) affor ded of

TJ a Qﬂﬁﬂ&l éf ['?efﬂg;c%ﬁjr_b %%%Qﬂig—bngtﬁflaiﬁ %g%alz gﬁ) —metganol from

ester (3
Stﬂ%@ @y 1819 a2 sul pﬂTHFS‘taep @dﬂ ¥ amoioniacin GPA S&auélﬁ)(ﬂ@ﬁlL 2.0

)6 o2
midolEMEJOTIBNS 5785 SRl SRR RLB B0 Pl s Bma.
Tl@tch@i m:x@rer ki @@m toh2dythp ﬁkghd da)u CRIATE2s I(mih6hg with
ol e Bane . ueous

iR S Byl S SoRieleed B0y o Coflytp Sh BT
(OaHO%\E’d)AGhemﬂes) aﬁbi’d{eld ﬁp&&a{cﬁlo&éﬁbmhw)l) \Qﬂﬁeﬁﬁidﬁqqm&ﬁgle—.%—

t.he hed w t of a saturated

B R 3 S RloRo PRy o0 ohed PO D0y SO 137 s eertit solid:

and concentrated to a yellow of . Col um

chr omat ogr aphy (0->10% Et QAc/ hexanes) afforded of
7- (2, 4-di chl or o- pheny! ) - ZxEwphg/l4 21 i ndazol e- 3- car box

| A - L.
T 13} R e S Qi) Pillodazole

—|E’1ha

O“QS-’E'{
/
AMe  ——= N—Me
--._ F i
Me
45 46

To a solution of 3~ethylsulfanyl-2-methyl-7-(2,4,6-trimethyl-phenyl)-2H-indazole {45;
0.034 g, 0.11 mmol) in 1 mL of dichloromethane was added 3-chloroperbenzoic acid
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WD 2005/ 016892 PCT/ EP2004/ 008767 -84- step 3 To a

sol ution of N-propyl cycl opropanenet hyl am ne (0.69

m., 4.8 mol) in 12 nL of benzene was slow y added a
WONPEOIBR2 on of trinmethylal um numin heptane @EEIEPMEIL/008767

4.8 5 mol), and the soluti-oggwas stirred for 75 m

The solution was transferred with a pipette to a
((bQﬂBlgtofdﬁ—%% Péda H(Lﬁeﬂﬁ Orékn Pﬁdﬁ&?chmﬁ&al cdrh égﬂ nt—'h@toloﬂess

o? nozngxg% shfrﬁgﬁ rggtﬁ Lon Cﬁ?‘%e%wg t:'» R%?ofﬁqjgggjrgggé}tl%é{ggd washed

wibhbuhl ofe 1Q%aqmohs WO bohitdioh. atictedne ARAIRB L WX btk S ted with 5

R ARSI RERARS Dtk Comb T ki SgPG iFE e S GieF 1360,
ﬁlY@@ct‘ %ﬁd%ﬁc’&n&gtemto Qﬁrelﬁms&i U(E(ﬁ{l%(ijl &1901&@[% ?8% tt{—ﬁg%

dried over tered oncent

Ete¥ wfrexends) af@:ld@dr&etkahﬁ&mﬁmyiglﬂaﬁﬂﬁb!yWQLM 2@%nethyl-phenyl)-2H-

S4s

mgﬁz‘(?i\é ({88 GEDdoR) gﬁ%ﬁr)%s it hyl -
2H i ndazol e- 3-car boxyl ic acid
cycl opr opyl net hyl - pr opy| -Bxaimghde {5335c: 0. 1179; 47% as
&2, 4-dpikblodbphecgtypl-enettyl-2 H-indazole-3-carboxylic acid cyclopro%yhneﬂayl-
7- (2, 4-Di chl or o- phenyl ) - gropet-dnlde2H- | ndazol e- 3- car
ylic acid nethylam de COVe CONE Me N Me NnXP,-N Y
Y Y = 2, 4-di chl or phenyl %éjMeSSd 20 A solu ! of
7-(2,4-di chl or o- pheg 2
ylic a&itiarethyH=
4 nL of a 2 M sol ’
was stirred for 6.d, then concentr at ed
sol i d- Col urm chromdt ography (0-*45% K
af f orded of
7-(2, 4- di chl or o- BRENI -2 Bt hyl - 2H- PHE%Z8fdicarophenyl
carboxylic acid nethylam de (35d; 0.044 g; 88%. 25

ste% 35 WD 2005/ 016892 PCT/ EP2004/ 008767 -85 Exanpl e

Et C2H NZ N
To a solution of 7-bromo-2-methyl-2H-indazole (6: R = Me1.50 g, 7.12 mmol) in 50 mL

of THE at -78° C was added a 2 M solution of lithium diisopropylamide in THF/heptane/

QAc/ hexanes)

ethylbenzene (4.3 mL, 8.6 mmol)}. The solution was stirred at 0-5° C for 15 m, then
rechilled to -78° C. To the solution was added methyl chloroformate (0.66 mL, 8.5

mmol) all at once, and the mixture was stirred while slowly warmed to room temperature
over 19 h. The reaction was quenched with silica gel and concentrated. Column
chromatography (0—20% EtOAc/hexanes) afforded of 7-bromo-2-methyl-2H-indazole-
3-carboxylic acid methyl ester (35a: 1.52g; 79%; m.p. 131-132) as a pale yellow solid.

step 2

A mixture of 35a (0.750 g, 2.79 mmol), 2,4-dichlorophenyl boronic acid (1.06 g, 5.57
mmmol), 10 mL of ethylene glycol dimethyl ether, tetrakis(triphenylphosphine)
palladium(0) (0.097 g, 0.084 mmol), and 10 mL of a 2 M aqueous Na,COs solution was
stirred at 85 °C overnight, then allowed to cool. Ethyl acetate (50 mL) was added, and
the mixture was washed with 30 mL of a saturated aqueous NaCl solution, dried over
MgSOy, fittered, and concentrated to a vellow oil. Column chromatography (0—>10%
EtOAc/hexanes) afforded of 7-(2,4-dichloro-phenyl) -2-methyl-2H-indazole-3-carboxylic
acid methyl ester (35b: 0.582g; 62%; m.p. 128-131) asa white solid.
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35

35a -~ NMe -- O Br NM 35e Y 35E Y =Br; Z = Boc
35h: Y =2, 4-dichl orophenyl; Z = H+ Cl 35¢g: Y ="
2, 4-di chl orophenyl; Z = Boc' 5 step 1 A m xture of
WORRYQ#22- net hyl - 2H i ndazol e- 3- car boxyl i ¢ addoretiyds/oos767
ester (35a; 0.215 g, 0.799 mgml), 8 m, of a 2 M
aqueous NaOH solution, and 6 niL of ethanol was
stirred at 55 C overnight, then concentrated to
stepsove et hanol . The renai ni ng aqueous |ayer was
Cld fied wth a 10% aqueous_ HCl sol ution and
TR APHLOBIENY PRPYITEerpantegbransne (A6 o, 48 byhol) in 12 mL of

baeRhaias sIJ09 1608l mommﬁm&rdﬁﬂgiﬁag&gﬁ fg{ RPEardYFh mi, 4.8

iltered, and concentrat

R GG 7 SRk RR Wan stiTrRdfonT s Tcharsb@iayn Wes trduisfé:8&siawith a
pibek®89: so¥d¥an ¥Ys6N0VBE UG S6h th{ fx:Hl,F BQ%DK(*IH: Jhe salunon was

purification. step 2 15 To a m
h&t@gtqﬁ% IO stimedfort dp fheshiootedfto ﬂm %SA ang @qhéom; SAYH solution

Rl iy oo s i P as Fgfaciedpic Wate 20 ml portons of
dichlicentthane drhe%lnﬂﬁ@éd)diﬂgaﬁlz lderttiervashaddad 40taL f%i%&ted

NG R S e &é@ ci5870 CoBCRFaLey DR ProwR OL5Catimn

c T d erni
?&gﬁmﬁiﬂ?“%‘%ﬂ OB S B PR 2 mermyt-
ZIéeqd@@Ier%cuxyommd Gmbpr@yﬁnéﬂlﬂemepjﬂ&rﬁdé (.waf} 0.117g; 47%) as an
omydroxide solution and a saturated aqueous Nad

solution, dried over Na2SO4, filtered, and

concentrated to.an oil. Colum chronatography (0-*10%

EtOAc) af f or ded N—(?

179,42 I ycl pro ylm
TR PR A T e LSS B e
ester (35f: 0.025¢,. 209 . 25 step 3 A mixture of 35f
(0.025 g, 0.055 é% , 4- di chl or opheny| F85F¥ki ¢ add
(0.024 g, @ Aol ), '
tetraltis(f eny¥pNesphi rejpat| agl
. ‘ et hyl ene gl ycOoR¢i st hyl et her,
and 1 nL of § 2 M aqueous Na2CO3 sol uti on was stlrred

at WO 2005/ 016892 P@LEPZ%%%‘an%?G? ¥.86 85 C

over ni ght . Etg acet ate was added, and the
m xture was washed with two 20 nlL por¥dons of a
saturated aqueous NaCl solution, dried over Na2SO4,

A polptien oy -(hdichbneadrenyltlethethyl- aHellndanleeﬁ-Icarbﬁmjrhﬂmﬁ methyl

estel (53506, 080 2R Lol R% FL PG NAANES) o~ Elmme in methanol
was stirred for 6 d, then concentrated to a white solid. Column chromatography
(0->45% EtOAc/hexanes) afforded of 7-(2,4-dichloro-phenyl)-2-methyl-2H-indazole-3-
carboxylic acid methylamide (35d; 0.044 g; 889%).

O)réQHQOZ g,
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15

N-cycl opropyl methyl -N- [ 7-
(2, 4-di chl or o- phenyl ) - 2- et hyl - 2H i ndazol e- 3- car bonyl
5 N-et hyl - hydrazi necarboxylic acid tent-butyl

WO24084168935g; 0. 020g; 70% . step 4 A net hanol PCTHER2004/008767

sol ution was prepared by slowsmddition of 1 nL of

acetyl chloride to 4 m, of nmethanol. This solution

was added to 35g (0.020 gExathfl8®7 mmol) and the

solution 10 was stirred overni ght then concentrated

to afford crude 7-( di chl or of\phenyl);~2

nmet hyl - 2H i ndazol e §0§%rboxyliéfgsk_gﬁ&z

Ny clopr opyy Y- N- et hyl - hydrazi d whi ch
was purified oubr -phase& HPLC. : (ﬁe 18 15

N - Cycoopr opy '-tﬁﬁl-N-ethyI hy gFa2iFecar boxyl i ¢ aci d
tert-butyl estggr HEt Et HN Rog NBbC V-) 1 45
46 step 1 To a solution of ethy ydNazi ne oxal ate

(1.03 g, 0.686 mmsl) and di-tert-butyl 20 Bicarbonate
(1.05 g, 4.81 nmmol) in 50 nL of nethanol was added

triethylam ne(1.86 M, 1335 Yo )= Iﬁhe—36+ﬂ%+eﬁ—wgi::]
stirred for 1 h, cyclopropﬂmeYea&hﬁﬁEhgﬁawHQhéﬁ+4§

m., 5.69 mmol) was added, 353/%0=b RIS b@ﬂg&ﬁ%c
stirred for 2 h then concentrated Et (50 nmL) was
added, and the m xture was sequentially mashed W th

two 20 nmL portions of a 2 M aqueous NaOH sol ution
stgnd 20 nL of water, dried over Na2SM4, filtered and

A %ﬁ’!‘ﬁ%@?‘é@%&&%ﬁ &%ﬁ@s@ 4216&8 e’ﬁ’dca?goxylﬁg act QE 1 este;Jl PSSa, 0.215

g, N799 inmols| Sopl ey - MatheduENaWIH sdigd:, Mnabhl, ofstHiRA Was stirred
carboxylic add tent-butyl ester (45, 0.780g; 77%.

at 39 e oyergighh, they eqncanizated iemeve kAo ﬂihqy@mmamg(a@;uem layer

wz?h%cﬂlé\%avgm;% ?(;‘Vro 289%0 le%Fﬁutlgﬂ %g %C&f{% ﬁum-zso %L}. portions
of gl 9ceraﬁe 1ﬁwﬁ9nﬁ:fmarhrrgama§ysns et ydmatbiedr N‘Eiﬁé)mﬁkdrenl end
coﬁ@éltlsc&édrtf)%ﬁo;cpé é l?—*brﬁ;ﬁgrﬁ r}éﬂﬁl' -8t m%aZDI acg vﬁ % S¢;

sol ution were ad Wals  extract
0. 46 grA4 % whikle whsised twithopt fumthet herif@ti2605/ 0168 9 2
PCT/ EP2004/ 008767 -87 organic | ayer was washed with
s&%%? 20 nL portions of a saturated aqueous NaCl
ution, dried over Na2SO4, filtered, and
Tocomeewtercd 86¢ (0.5 g1 6139 chmolinit 8 grlaphldrofcrR2094s added thionyl

gxanes)qaf f gr de
e S AP RE 0 2 B SRE & erop oS RMEa s st g wereda et
foxt ehtthebeincenesttér Chib6ofofin 323gL)4dMaddE&d, followed by N'-
cyclopropylmethyl-N-ethyl-hydrazinecarboxylic acid fert-butyl ester (0.062 g, 0.29
mmol) in 0.5 mL of chloroform. The solution was stirred overnight, then diluted with 40

ml of dichloromethane, sequentially washed with a 2 M aqueous sodium hydroxide
solution and a saturated aqueous NaCl solution, dried over Na,SOy, filtered, and
concentrated to an oil. Column chromatography (0—10% EtOAc) afforded N-(7-
bromo-2-methyl-2 H-indazole-3-carbonyl)-N'-cyclopropylmethyl-N-ethyl-
hydrazinecarboxylic acid tert-butyl ester (35f: 0.025g; 20%).

step 3

A mixture of 35f {0.025 g, 0.055 mmol), 2,4-dichlorophenyl boronic acid (0.024 g, 0.11
mmol), tetrakis(triphenylphosphine)palladium(0) (0.002 g, 0.002 mmol), 1 mL of
ethylene glycol dimethyl ether, and 1 mL of a 2 M aqueous Na,COs solution was stirred at
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Exanpl e 19
[7-(2, 4-Di chl oro- phenyl ) - 2- net hyl - 2Hi ndazol - 3-yl ] - di
propyl -am ne hydrochloride N2 NRR2\ \ NR\ "N M

WONOEHB639BI N Ar R 36¢c: RI = R2=H 5a;: R = M PTh/HP2608/008767

RI = H R2= COCZHS R3 Ar_83_2,4-di chl orophenyl 38
= n-Pr; :H39:RI:nPr R2=n-Pr step 1

: @ hyl le (5
TR I P L —
2m@¢¥cpmm@oﬁa fntnmfedmeémﬁ Nt yelitioe, drhanveoRh SO, ) AteA, and

i ce bat 90% Nitric acid (0.070 nL; 1.48 mmol ) was
C%@Ha Ito arclearb Gl qh@matogmpém(@—aﬁ%ﬁtw@/helam) afforded

I
N-BRILS A AR L NS C{E;‘i-tjﬂa?lg ﬁhe@f}) ?ﬁlen ZII-Iégxtl?ieg%oIe-StCﬁrbonyl

reaction m xt'ure was co

N-egibyhydaginectioxpiicadd eritasylester §33ee0l000g; 0%d.her (2 X
40 nmL). The 15 conbi ned et hereal extracts were washed
with sat'd NaHCO3 soln (2 x 50nL), then dried over
stvpdO4. Evaporation afforded a mixture of 3 isoners

' d
ARSI RCHORI ol et Sk ast e e
ri(IOOfOﬂal:th;lolz 2%)s solstiep waas il dadoiorsd gz & T3amendl) afg f1efsolution

?I rred Qrem&%h g%;%}%gﬁtg%g% Qﬁfgoﬂﬁgf‘ié{ (JVF%%:IF})CE]%IO"P%‘?HYD 2-

mﬂaiﬂ-riil-ghtd.azcﬁe—lfstcraﬂim@fic afid thrclb@&? ! 36§1‘I-11(§I'0 etcl)n_*}d hydramde (35h)
e Cc

porat| f the s ffor

8ﬁ”ﬁg§gﬁégﬁf$ﬁﬂ¥ﬁ> gﬁ%L tep without further
purlflcatlon. step 3 Amine 36¢ (70 ng, 0.23 mmol) and
TEA (0.037 m., 26 ng, O.2Bx4mple)lgwere dissolved 25
i n meNhykdoprophin@sthi eN(ethylihydlapicesarBotyhic ALARSRDE F'ester
and cooled in an ice bath. Propionyl ‘chloride (
m., 24 ng, 0.26 mml) was addegl; and then al | gwed to
warm to roon1§enp. When the rgaction was cofpl et e,
the mixturepwés eyaporabed agd tie_resi dyg-F¥sh
chromat ogr aphed (et hyl acetafle: hexane, 1:1}] to afford
48 (0.068g; 82% . WO 20Q§§p¢%892 PCTI 4/ 008767
-88- step 4 Amde 48 (O 0. 19 ) was
dissolved in 5 nL dry THE unger a N2 atnosphere. A

: S’%MBH’ THE solution (0.40 nm., 0.40 nmmol) was added

at once and the mxture heated at reflux for 2
The solotbob eficthpl hytiraing okalate @N3HOD.608 e b iddistest-butyl

dd88Gate ‘?ﬂgS E,hfSI mmol) in 50 mL of methanol was added triethylamine(1.86 mL,
13.4 mmol). The solution was stirred for 1 h, cyclopropane carboxaldehyde (0.425 mL,
5.69 mmol) was added, and the solution was stirred for 2 h then concentrated. FtOAc
(50 mL) was added, and the mixture was sequentially washed with two 20 mL portions of
a 2 M aqueous NaOH solution and 20 mL of water, dried over Na,SOy, filtered, and
concentrated to a clear oil. Column chromatography (0—20% EtOAc/hexanes) afforded
N'-[1-cyclopropyl-meth-(E)-ylidene]-N-ethyl-hydrazinecarboxylic acid tert-butyl ester
(45; 0.780g; 77%).

step 2

A mixture of sodium cyanoborohydride {0.276 g, 4.39 mmol), 5 mL of THE, and TMSCI
(0.56 mL, 4.4 mmol) was stirred for 10 m, then 45 (0.780 g, 3.67 mmol) in 10 mL of THE
was slowly added. The mixture was stirred for 1 b, then 15 mL of 2 2 M aqueous NaOH
solution were added. The mixture was extracted with 40 mL of diethyl ether, and the
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5 mxture was reheated at reflux for 1 hr, and then
cool ed to rt. The m xture was made basic with 6N
H solution, then extracted with nmethyl ene chloride
W()(:'ét03g01§g9 m). The conbined extracts were wasREA/BRREH/008767
brine and dried over Na2SO4.- &vaporation of the
sol vent afforded 38 (0.0718) as a light brown viscous
ongamjalayer wisi vohkhatbwith seal 2t hmutiond afatshigdratpdizqdeoaaNa Ol solution,
10, ste nd propi naI ehyde (0.032 m., 26
daggl OVt %&m b aBd EGHBNH B, i chrogpatogsephinPer20%
EMUAJRE8Hes R?W%)Q:I
Na( OAC) ok %fgjid o“ﬁigﬁt‘lhn{%*?f“ N\/\/‘t:aﬂsﬁdgﬁoI"éi]t %Z crbgprlic acid tert-
bufrlesien k46 Badis i xture sti rred at rt overnight The

reaction mxture was diluted with 20 nL net hyl ene
chlori de and washed vvlth 5 NHAOH sol uti on.

Ev aptog;'}%tglﬁ glﬁ éﬁsfb %{’ﬂ{%@% d:‘Sel E ng,q.f dﬂgglrl\llg ?1884 %h]onde
“was purified by fl ash chromat ography (Et OAc: hexane,

1:9) to afford 27.4 ng of the free base of 39 as
viscous liquid. The free iyf%5e was dissolved ig

step 1 N—I\/e 3 N—I\/e Br R 9 step 2 _~- 60
R:® =2v4- di chl orophenylz7p 25 step 1 T u
7-brono- 2- net hyl -i ndazole (9, 0.200
and dRy=4HE 2¢hdighlomphenthi ch was coo 33
mai nt ai ned under an N2 at nosphere was ad ed
LDA (947.5 pL, 1.90 mml, 2.OM solution in

stdpeipt ane/ THF/ et hyl benzene). After the addition was

TGP Gap bR DR eral LA tgarRob s dissobvedin 3.0
mb ef gltma HOBSar 0B el bfucetlBarhyande Ak }ébote@ﬁpm ©€bath, 90%
1235& ! 1.42 mol ) was added dropw se. The sol ution

@l & -4iapmicbrvirsptdarhell atones aml fémedtt% glir at rt for [ hr,
thmeéseaqn a8 bﬁﬁﬁé%tso%r Was. THeRahes BkifReva2 @J&;,ttea Rt Pfen

sat ur ted NHACI m.) and the resutlngs ution
tregied viith) ice(wkek ailétféamwwae@ede&m@ &nBixdnl). The

Bl cACkE e I t
COThe Cr ude p%%ﬁag%t‘%v\g%@%oé O&iigggg%s%gl EIRD, 8n dried

ovpctipe 0iapgeBye #ioged panixiiredf bijomprathich were separated by silica
oelahER emb%tgﬂpm&ék@ﬁ&& L) ARCHEIRGLI PR @7 oo Ry,

I i near gradi ent
step 2

Nitroindazole 37b and 10 mg of 10% Pd on C were combined in 7 mL of MeOH then
stirred under a hydrogen atmosphere (1 atm) overnight. Filtration of the catalyst and

=p-Pr

dr op’vvl se

evaporation of the solvent afforded 36¢ (0.070 g), which was used in the next step
without further purification.

step 3 _

Amine 36¢ (70 mg, 0.23 mmol) and TEA (0.057 mL, 26 mg, 0.26 mmol} were dissolved
in methylene chloride (3 mL) under a N atmosphere and cooled in an ice bath.
Propionyl chloride (0.022 ml, 24 mg, 0.26 mmol) was added and then allowed to warm
to room temp. When the reaction was complete, the mixture was evaporated and the
residue flash chromatographed (ethyl acetatechexane, 1:1) to afford 48 (0.068g; 82%).
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over 20 mn) to afford 60 (0.032 g) as a yellow
solid. Also recovered fromthe colum was 0.078 g of
starting material 5 step 2 A round bottom fl ask was

Woches/geszwi th 61 (0-032 g, 0.127 mol ), 2,4- PCI/EP2004/008767

di chl or obenzeneboronic acid (@gQ49 g, O. 254 nmmol ),
Pd(PPh3)4 (0.0042 g, 0.0038 mmol), DME (30.0 L) and

MNa 2CO3 (300.0 4). The reaction m xture was heated
t 0. 80 Eﬁ)poverm ht. The reaction m xture was cool ed

Argide 48 Wén%wl waglilistpleed i mhl $YTHD uader 4 Mj gtenosphere.
1
iy ?%F%ﬁﬁo%&?% o T T N e
hgled at refive fczzr2 ecqolestiieat anéd npuslV HCédvabyalfticas]y added, and the
QAc/ h
FRLGETOMBRIN. AL 40 4RI GBI 0 o
ba§C with SN Nl Gisplutivs, @carmtrect@imﬂl methylene chloride (2x 25 mL). The

ablnch Rl QLRI ks BIRLOPIMEFL IV NS TRE 5 2 of e

solmm;z@ﬁoﬂeéﬁS Bp.0AIg) 29 a&@hﬂﬁowﬁmm& 1o, eitic WpheRY vithout

ﬁ%‘%%%’ﬁﬁﬁ%@ sol uti on of 7-brono-2-nethyl indazole (9,
mml) and THE (1 nL) was cooled to -78

sepand a solution of LDA (0.17 p.L, 2.OMin

ATiHE B ptdipebituldehpdr @082 miyas nag dewd erhn@l)SNérb B&IRbinlA%h 3 mL

oS BB AP ER a5 L liyte o s R ARG 200 AP BpWPOELD? g, 0.4

mahol Waaatdchddll it on@l anbGhetacidembea!tisnd MRS vVIREIRI The

tQ,. RTa the .0 |Je oIvensvve nmoved in
oo e s il H&rft’lﬁ PlsRedrlpuda s sl with dilute

NI‘L;DESII]I;[M €Fhe JALCl9 E(ﬁﬁﬁtbl? Xév‘ré?gpﬁa&ﬂ gﬁﬁ%%l\régt gg Q%t]lﬂvaporauon
g’iﬁlﬁ a@vﬁﬁéﬁe’&e@?ﬁs %‘2&‘? W% Jéavasyuﬁ%cgw tlash corpamasegTapiy
(mpstmam(ew% &t B0ed he >4aiaebfﬁve ﬁ@@b%fe foPBﬂ%da \éizco(Ithéa The free

nated with amount of starti
b%)ﬁt%arsu ?’e]pm;eﬁb%a qa?gfﬂa B hed 24 &F gl ethier bolution

wﬁmara&ei&easm boxyymthwhitesolgt hyl i ndazol e (62,50 ng,
0.12 nmol) fromstep 1, dichl orobenzeneboronic acid

(46 ng, 0.12 nmmol), 2M WD 2005/ 016892

PCT/ EP2004/.008767 - 90 Example 20
y1-7-(2,4-dichloro-phenyl)- 2~methyl—2H-mdazole

stel

stop 2 60: R =Br

L 61: R = 2,4-dichlorophenyl
step 1
To a solution of 7-bromo-2-methyl-indazole (9, 0.200 g, 0.948 mmol) and dry THEF (1.5
mL) which was cooled to -78° C and maintained under an N, atmosphere was added
dropwise LDA (947.5 pL, 1.90 mmol, 2.0M solution in heptane/THF/ ethylbenzene).
After the addition was completed the reaction mixture was stirred for 10 min and
warmed to 0° C for 10 min. The dark red solution was cooled to -78° C and allyl
bromide (123.0 pL, 1.42 mmol) was added dropwise. The solution was allowed to warm
to RT and stirred over the weekend. The reaction was quenched by the addition of
saturated NH,CI (10 mL) and the resulting solution was twice extracted with EtOAc. The
combined extracts were dried (MgSOy), filtered and evaporated. The crude product was
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aqueous Na2C33 (1 nL) and DVE (1 nmL). The tube was
flushed with N2 and Pd(PPh3)4 (0.008 g, 0.007 nmmol)
was added and the tube was seal ed. The reaction

WOd3iIes92nvas warned to 85 C and stirred for ¥CIEP200IR08767

reaction mxture was cool ed t.@gRT and diluted wth 5
mL of Et CAc, washed twice with brine and dried
th&E@BﬁﬂashTﬂﬁoﬁﬁﬂﬁfﬂpﬁy RARNS, ® tﬁ@%%f Et %f}%gta%??? a 118e36 )graélent

rated i the_crude uct pu

vacuo and
Of’ ‘Ff Ht)ﬁ?&’ﬁg{ doRf Qay sops ardiow(seli @oAbs%@@ad/ﬂm dradolumn
a9 0@h78 8ol sGdingGxaRRile 22 Carbani ¢ acid
7- (2, 4-di chl oro- phenyl ) - 2-met hyl - 2H i ndazol - 3-yl et hy
| ester 10 CHO CH2OH OCONH2 W Me step ' / N N-Me
S@prZQ:I\/E\ ArArAr 64 14b 65 Ar =

2, 4-di chl orophenyl Eﬁ{)l Al dehyde 64 (3.00 g, 9.83
Arfreng bpremstipsk snaiduwrged WiopL (G52, §.12% mindl), ape sol i d

AN B ] 00 TFL 5 B0 D35 A e,
DVGE (M0 pdhanchar 1‘&20% (ﬁ@ﬂ 0 ahbt'ﬁ@rre?ikﬂommmtu}'mas heated to 80° C
ol&afht. g]ﬁhé’\@ﬁct%ﬁerﬂ& Wa@ ¥o (%19& td r%d 'g} t'gr?ng)ﬁ%%#e a;m éhluted with H;0

Met Wanol  was renmoved by rotary
apdbriguestweted it FiGAcmeldhb ecumbmnd Etomc phass WeR derale(MgSO4)

ﬁﬁ&lég QHg 8!)1?%%&2&@@% L GeTRXLlac i)ro%&\ée( gtﬁx)loﬁ g1 by ﬁgg} ed

nbi ned organi c yers were d
clgﬁaaamgﬂdﬂmll%&% &0 B:f 1056 EtQAQhef@ndid adine: frddigMDbver 20 min) to

a suspensi on of 14b 310 , 1.01
@J‘@& (8%1%??3%6@‘5%#1_? ﬁ,as :added NaCI:N( (0. Tgo g,

2 OO mmol). TFA (0.16 nL, 2.08 mml) was then added
slowy The m'xture vvas S |rr t RT overni ght and

part i tioned shneen, *&%ﬁ len e grame

The crude product was purlfl ed by flash
chroma ography on S|02 (20 t Et OAc/ hexane i §

Ar =2 4 dichlorophenyl

step 1

A solution of 7-bromo-2-methyl indazole (9, 0.050 g, 0.24 mmol) and THE (1 mL) was
cooled to -78° C and a solution of LDA (0.17 pL, 2.0M in THF/heptane/ ethylbenzene)
was added via syringe. The reaction was stirred for 15 min at -78° C and 25 mL of
chloromethyl methyl ether was added dropwise. After an additional 10 min the reaction
was warmed to RT and the volatile solvents were removed 771 vacuo. The residue was
partitioned between DCM (10 mL) and water. The organic solution was washed with
brine, dried (MgSOy), filtered and evaporated. The crude product was purified by flash
chromatography on Si0; (50% EtOAc/hexane) which afforded 62 (0.052 g}

contaminated with a small amount of starting material.

step 2
A RIMAX® tube was charged with 7-bromo-3-methoxymethyl-2-methylindazole (62,50
mg, V.12 mmol) from step 1, dichlorobenzeneboronic acid (46 mg, 0.12 mmol), 2M
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Exanpl e 23 Di net hyl -carbam c acid
7- (2, 4-di chl or o- phenyl ) - 2- net hyl - 2H-i ndazol - 3-yl net hy
| ester CELOH CH, OCONMe2 NN-Me - \ -NN-Me Ar Ar

WO tdds/o6&92 Ar = 2, 4-di chl orophenyl 5 To a sol ut ip@ie®b004/008767

al cohol 14b (0.045 g, O0.146 n I) and benzene (1 niL)
was added NaH (10 ng, 0.25 mnol, 60%m neral oil

SRR DT af%?u“r oS gad Pacehe),

(0488 gdl0.avitimtnd) whsddded and ghe tabé Wﬁﬁﬁba&ﬁ ?ﬁe eaetidh Bhtture was

inSo the r ndi cated the reacti.o
RSB, Gl M ERE oA TR SR le b tolbioge and dluted
W‘lﬂﬂLS nﬂ, QfZEtMl Washad taidel @Gi’héiﬂi_ililﬁtahd dlifie&t(NEfSOwSTE@orgamc phase
e react,jon

t 80 C querni
WS e o R i g e D ey Hash
Cbmmlgaﬂmgmplhgy)ﬁ ISi0pE® tdnbeiEOerhddSMoand-Legcent r at ed
in vacua. The residue was purified on a preparative

TLC (2mm t hi ckness, 50% OAC/ hexanes el utions)
to f,ford 66 ( 15 Exa le 24

0 e R B0 DAL e 2ot
dazole Xad step25tep3/ N-R-~\ N-M 3W

NN-Me BrBO Cl step 1 25: CKLOHO , R = Me Mei M

Mc 68 ap 1 &73QiAtion g@(R 0.5¢
2.4 'Nt%ﬁ&m @ ST&TMW;diQ.hI ofi dd_( pr-m
niL, 12070.490 g, 3.6 myol Nwas stirred f ANh under

an N2Aamt nosphere. The reaction mixture wasr added to
2M NaGkk (30 nL) and thri cgbextract ed with EtQAc (30

nm.). The conbi nedAgxtjd@&T% g@g dried (Na2sO4),
ru

stépf | tered and evaporate e product was

purified by flash chromat ography over Si02 (0 to 15%
Algzhade 4 E38hs )0-§3onaiolovas seepRedin MeOHHED mi) at@e%and solid

o t ice
NATREDEL g, S0 n b ok e ot ot St 28 RS i
wap ghizedat(Q§ ©Fs 39 mio e ankdl ralf@her I(Dmﬁlﬁ 9Tk reBetiil was quenched

by TPl and

PP RS A by 0, Ok e
paﬁ@gm@d bteltween EtOAc and H,O. The aqueous Iayer was twice extracted with EtOAc.
The combined organic layers were dried (MgSQy), filtered and evaporated to afford 14b
(2.92 g,9.51 mmol, 57%).

step 2

- To a suspension of 14b (310 mg, 1.01 mmol) in benzene (2 ml) was added NaQCN

(0.130 g, 2.00 mmol). TFA (0.16 ml, 2.08 mmol) was then added slowly. The mixture
was stirred at RT overnight and partitioned between EtOAc and water. The organic layer
was dried (MgS8O,) and concentrated in vacuo. The crude product was purified by flash
chromatography on SiO- (20 to 30% EtOAc/hexane in a linear gradlent over 30 min) to
afford 65 (0.94 g, 27% theory).

P113, ref: JOC, 1963, 3421.
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WO 2005/ 016892 PCT/ EP2004/ 008767 -92 85 C for 1 h
then cooled to RT. H20 (10 nlL) was added and the
solution stirred for 1 mn and thrice extracted with

WEGHP18% m ). The combined extracts were dri CT/EP2004/008767

(Na2SO4), filtered-and concentgrated in vacuo. The

crude product was purified by flash chromatography

over Si2 (0 to 30% Et OAC/H&%@I&ezgto afford i npure 67
Dimah§l- grbarbicatiEdy-@,AdichMi-Shedy! 1}9@&&@%&@3 Mchdthyl ester
67 (65 ng, 0.23 nmol) fromstep

trichloropyridinecgidgg ng, 0.2.3 mml) Cfgblcgmous
K2P04 (2 mlL) .and PMF (2 nL). The tube/wds fl ushed

with N2 and N3)4 (2.9 g 0. Rl ), was added
and the 10 @ NS lg%a ed. e @ mexture was

warmed to 65
with H20O (15 4rl). The sol uti on wasAt hrice extracted
wth EtOAc (5 ) and the conbined egxtracts dried
(Na2s. O4) fllteregragdm RRGURES in vacuo. The

te
u chr omat ogr aphy
R R o b B Baa ﬁé{éﬁé) ¥g bemgepsf i gdded NaH
(Hﬁm@;oo %Bmgc)lh@G% @hmals%ﬁ c%ihﬁﬁdﬂﬁénwcﬂ tﬁ% fe;iaﬁ% &;&Tﬁ&%@ stirred for
r. a us e_.sanme _condi tions e
10 8 £ OGROT el 02 FrT- B3 et v o9 dcpmeithemisre was
stifcdd b RT Etrei‘ﬁvhﬁSAJaiﬂﬁﬁ;fbf anckeh R ninhgiedted Hateftion was not complete.
ro%Q rldels f tered and dried in_vacua.
A&%ﬁﬂ oylc onde , 0.22 mmol) was added and the mixture was
sBerBi D80° @ o(vanﬁglﬁl ThY RhQioRWdsEbbt=d ‘td/RT a%d gﬁﬁdﬁéhe& B'ét‘w%gn EtOAc

B0, 16 warmic i ms'%éed@fs%% PP nsT e ding deandhe
résiluilyas pasfietiee 6l pRiparitie TLEE 2h thilnds, ST IEIO d)(k/%exanes,
rﬁ action sstlrredfor 1 h an
@%‘Pﬁf Bﬁﬁ%‘%rﬁée@tqzéﬁe‘%z/f’ eptlvacuo and diluted with
H20 (10 mL). The resulting solution was tw ce

extracted with EtOAc (5 Eg{,ﬂ)m 4t he conbi ned

ext r act s3gmled-1-MSAbhiorb vt D;Sinﬁe
afford a browri,{oFlig Theorc ud e pr duct s pur%ﬂselg b

flash chr gar aphygover Sig 0 to 50%
Et QAc/ he Raf-f-ai%dfiﬂ @ B i : ~ N-Me
2005/ 016 » /EP2004/ 0087¢ =N
Br O'B‘O = | Cl
6: X=H,R=Me X
step 1 :25:X=CI,R=Me Meyre MeMe L
67 68

step 1

A solution of 6 (R = Me, 0.5 g, 2.4 mmol), HOAc (5mL) and sulfuryl chloride (O 29 mlL,
0.490 g, 3.6 mmol) was stirred for 4 h under an N, atmosphere. The reaction mixture
was added to 2M NaOH (30 mL) and thrice extracted with EtOAc (30 mL). The
combined extracts were dried (Na,SO,), filtered and evaporated. The crude product was
purified by flash chromatography over $iO2 (0 to 15% EtOAc/hexane) to afford 25 (R =
Me, 530 mg; 90% theory).

step 2

To DMSO (1.3 mL, thrice degassed) maintained under a N atmosphere was added
pinacol borane (0.056 g, 0.22 mmol), KOAc (0.059 g, 0.60 mmol), PACL(dppf) (0.005 g,
0.006 mmol) and 25 (R = Mg, 0.050 g, 0.200 mmol). The reaction mixture was heated to



-93 Exanpl e 26
[7-(2, 4-Di chl oro- phenyl ) - 2- net hyl - 2Hi ndazol - 3-yl ]
-acetonitrile CHZX CHZCN P_,NM \ ,,NM Ar Ar
WO0eR0188% 14b: X = OR 72 71: X=Br Ar = PCT/EP2004/008767
4-di chl orophenyl 5 step 1-9Fhe al cohol 14b (257
0. 836 mmol ) was suspended in CHC13 (5 nlL) and

36D0H@d! b ched coblednd REBEBA Q0GR )ekas aad&ﬂzndrﬂaelsa,luwaﬁ stured for 1

adde l. o The r C for .
3 e B Aea . Thneobieeh rirseideed
(wagsmﬁtﬂae@dmd;bﬁ&nmwaqmamd TBY bude bfoRE %@M}a flash
th water, dried 8NQSO4) sol vent. was re J
%&F&O%P TGF 51%721( (33800 Af Bancria dHgyd imnusn 6045065 g).
5 used in the next step wthout further purification.

step2 15 Bromde 71 (0.315 &0.85 nmmol) was di ssol ved
S®RNVP (5 nL) and cooled to 0 C. To the sol ution was

AacolessNaBh a9 c@a;eecgmtﬁ 67 %ﬁ%l 0. z%ﬂﬁﬁoﬁq ggpti E?r}s as

stirred_ for 2 h guench | ce- wat
trighlergperidige (42\%% Oe%@t rramlb@mquﬁo@ TORS sdA dol)ed DME (2 mL).

TR feRed ﬂ%&qié'da\ﬁ% ot W éﬁ‘% E% Biohs g:mtl wfag g:rlded and the

times, dried (NUSO concen ate
10 tubgoyps sealare Theaerstion suisbre Waswp@mﬁdftpéa 63f01f léasfrooled to RT and

A0 FR{HORPIYm PN 'ﬁieos%h?t%n(vgg tEl‘?C %ﬁ%@%g% H’ﬂa) and the

a |linear gradient over 30 m n)

capbined gEHIYH dn@(w@)zﬁite@@mmmwnmms B ciude
RLt Was
P o 5N i el
afford impure 68 (0. 059 g) which was further purified by a second chromatography using
15  the same conditions. The product was dissolved in Et;Q and a 2M solution of HCl in
Et;O was added and the precipitated hydrochloride salt was filtered and dried i vacuo.

Example 25
3-Bromo-7-(3,5-dichloro-pyridin-2-yl)- Z—methyl-zH—mdazole

Br
— Py .
. N-Me ——3» ... N-Me
N N
= Cl = 1
l l

To a solution of 69 (131 mg, 0.47 mmol) and HOAc {5 mL) was added bromine (75 mg,
0.47 mmol) via syringe. The reaction was stirred for 1 h and the solution concentrated in

25  wvacuo and diluted with H;O (10 mL). The resulting solution was twice extracted with
EtOAc (5 mL) and the combined extracts dried (MgSO4), filtered and evaporated to
afford a brown oil. The crude product was purified by flash chromatography over $i0,
(0 to 50% EtOAc/hexane) to afford 70 (0.096 g).

20

30

35



~e 77 R=CO2Me step 4 25 Ar Ar =

2, 4-di chl orophenyl step 1 WO 2005/016892

PCT/ EP2004/ 008767 -94 A flask was charged with
WORDEHANBYRY - 7- (2, 4- di chl or ophenyl ) - 2- met hyl i n#aT@PE004/008767

(73,1.336 g, 4.32 mmol), tol-wene (12.5 nL) and

tert-butanol (12.5 nL). To the resulting solution

was added TEA (1.80 m, 1Zx@mplens ) and

di pheny l[pifdspbiohlyko-phised)-Q Endliylii id @B ylIibibnickhe

reaction m xture was heated at 100 C for 5 h, cool ed

and diluted with 5 Et O&cx(50 nlL) _ The resul t(i;ng;N

solution was tw ce washed with water and _onde with

brine (50 ni). T i ¢ [Phay

(MgS™4), filter&d afifyevaporated to @ <

oil which was purlfied by flash chromat ¢graphy on

Si o2 (0-30% EtOAY hexane) to afford 744f1.28 g, 70%

theory) 10 step_2 selL.ytjon of 74 (0.5 g,.,1.28
mol ) | TFAst(emlhgﬁ;f i rr€

D (5 nm) s .stiyred at RT
for 7 h. To the solution was addgg_lzl\ff"f{lﬁ ophepyl )
and 50% NaOH (5 nE). The resulting solution was
StRri ce extracted with DCM (20 ni), dried (MySO4),

"Thic hlceh&id 4B g ) t | (3 ofh) AR ¢ o
BTSSR h Lkl GG 6y et o

he )
G P 65D 37 sl was asdednio . Aoy @ pyasistimed at 0° C for
350 dn ¥R& wigddedv gt NReesith: ! )
Ofggj da%ratﬁn). TVI\’Tlle reacti_o?&as st?ﬁ%‘é ;@oﬁf%ﬂﬁ)ﬁg%nﬂge
10 cpmamed SRIHESVeG afrelrdavinh vateZFoed {Ygt0)). Trsolvestwasiragoved in
S04 b a6 €100 ' -
Ty T Lt B A e PRt b vihout
fyrther gugfcationg evapor at ed. The crude product was
purified by flash chromat ography on Si 02 (0- 50%
Et OAc/ hexane) to afford 76 (89 ng, 70%theory). step
S@P25 To a solution of 75 (0.100 g, 0.35 nmol) -and
15 BebGH91 965 f?«g‘,?hég%nmoi M%i&gﬂ@@ﬂﬁmﬁf@ga}ﬂéa% 0°C. To

Via syringe. reaction mxture wa
theselutiogiveas addedNaEN (0,2 EhgHe minol sl the ocactidn was stirred for 2 h

R TR e S B RS s R e

c@Erbingd exragricerd wagud (WHSHH) e fof Fdureired, il (MgSO,), filtered and

SBROLE S TN A B BB B A e85l o 0

20 (8ftbGPY% FDACEEXME R005IadH8di2n REES EP2AAYCHBTBT2 (0.096 g, 36%
theory).
Example 27
CO.H NHCO,-t-Bu NH,
== step 1 = step 2 -
[ N-Me —— o Y Me ———~ o - Me
N N N
Ar Ar Ar
73 74 75
step 3
or o 76: R = SO,Me
__""‘* _'Me - =
sep 4 \NN 77: R=CO,Me
55 Ar Ar= 2 4-dichlorophenyl

step 1
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-95 Exanple 28
[7-(2, 4-Di chl oro- phenyl ) - 2- net hyl - 2Hi ndazol - 3-yl ] -ur
ea. (75) and 3-[7-(2, 4-Dichl oro-

WORieaRHe§922- met hyl - 2H i ndazol - 3-yl ] -1, 1- di net hylcturreeo4/008767

(76) NH2 NHCOCNR2 N-Me -~. \op:Me N N Ar Ar 75
76: R2=H 77: R2 = Me 5 Ar = 2,4-dichlorophenyl A
Adbtlutasothasded with 3-carboxy-7-(2,4-dichlorophen nyl)-2-meth lmdazole (73 1.386

s ey, fgu ?lﬂﬁﬁﬁéf’nﬁﬁe Bl 3 Bt T seseniving solution
wh ddclad Wammlls@smal)ane% ]('jﬁhos;@ro?ﬁ@zﬁe (2% 4881295
a

stipre under

* nd the solutio
R e oSt bapRaE WesPeathat 1" Erter Folnaopls an diwied with
BB (GOREIENt TR redltidy ssRea w&w&%ﬁvﬁ Mﬁ§w§ﬂe§é&ﬁ eﬁ?c@ with brine

n and nmol e)
(58&]&15(9 C@ﬁf{ﬁ%ﬁ%@@)@g@% gé%fea\@:s, driegk 2%%@05)5 filteredand evaRcrrated to
ffoad a bréwn Shevhsdl waHurifRg bo\ia &?% d'%@o
: saaéd % ag& riiruem atgg&ﬁg)%%&' ?%?sf %
Bl 9%41%{%(1‘)&% (?ﬂrl?%"ﬁ? VECH Et 20 af f or ded 76
(0.049 g, 49% theory, mp. >300C) as a white solid,

15 A suspension of 75 (0.100 g, 0.342 mmole) and 10
%82 of t ol uene under a nitrogen atnosphere was

kol8 Ing rﬁfrram
At ol %%Iﬁgf 7A‘!caend(;}j ?lé'\ﬁ ghg)lgl I%HAI'@E]&“(3 3}%{81 SO veg Iégls UﬁgtSFIhIEd ?JhRT for 7
h. Ty fhgyppliogres addest UM NRQH ATQ mEL) 20d 9% NeORTS hﬁé The resulting

R A R R L —

to pfford Foi346-21g, 93%éh¢0éﬁ)045|aombltﬁ$ohdxe was cool ed to RT,
treated with H20 (50 nL) and saturated NaHCO3 (25
erg_% solution, thrice extracted with EtOAc (25 m).

st conbi ned extracts were washed with brine (50

| Tcpa-gclu@x{d Migg%) 39 L lnlloq%ur | ?E@/& (,ﬁ?ﬁ? tﬁ%gcm]% ({1 mL) was

ness. e resfdue was
owtitregrdfonyl dbioridsi(023 ga@eT onrdlCHPER 2actidw@dh)stitred for 5 h

add
angéﬁg{egcml%c:?ns{\)r? Cgl%g%l%'d %/gg)gggglg]i g’ggée%\ih}é?olgmg xsfvasatwice
eXPETAERIDI4DA0ETHRL) adbthxcamblige R&idicts were dried (MgSOy), filtered

an[i I%KE = ?ﬁ? e Bé@%ﬂ%é%as pun%egxay ﬂzasl_ﬁ cl:hr}g%é%frraph){rloﬁlg 2 (0-

ace
0% EtOAc/he}Lane) to afford 76 (89 mg, 70% theory).

step 4

To a solution of 75 {0.100 g, 0.35 mmol) and dichloroethane (2 mL) was added (35 mg,
0.37 mmol) via syringe. The reaction mixture was stirred overnight at RT and gquenched
by addition of saturated NaFICO; (10 mL). The resulting solution Wés thrice extracted
with EtOAc (30 mL) and the combined extracts were dried (MgSO,), filtered and
evaporated. The crude product was purified by flash chromatography on SiO, (0-50%
EtOAc/hexane) to afford 77.
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Me CH NZHW N Ac HO NMe -~ NN-Me N = 2,4-d

chl orophenyl  Ar 78 79 The am ne hydrochloride 78

(0.0254 g, 0.064 mmol ) was dissolved in pyridine (1
WOR0pS01838nd Ac20 (0.2 nl, 2.12 mmol) was adde®CTHRE004/008767

m xture was stirred at RT for992 h and partitioned

bet ween Et OAc and 10% aqueous HCO . The organi ¢ phase

was washed with H2O, bri Begmplei28d (MgySO4) and

[%&@&chlanoephqnml)vammhylméuﬂma di-ader {79)asd pui Gj4ebichioro-

I h, Si (2% in CH2C12
a:?%? @WW ol déﬂa?tg?ﬂam%w(ﬁgl 023 g, 99%
theory) 10 Exanpl e 30
[7-(2,4-Dichl oro- nyl ) - 2- met hyl - 2H-i l-=32yhnet h
yl'] -carbam c.aci t hyl ester; drr}gﬁﬁ% e CHOR

NMe yep 1 § ; ~le\/b Br Br Ar
6: R=Me 80 @e JQI ’(‘;‘P/E =NWstep 4 82:
R=CHNH Ar =2N4 dlchlorophenyl steHSZz ~| - 83:

R = CHZNHCOZMy (HO salt) 15 stepAt To a solution of
7- br ono- 2- net hyls- i ndazole (6, R = dpry3120 g, 15.16
mmol ) and dry THE (50 ni) which W,a;ngggJI@d to -78 C
and mai nt ai ned under 2drdiNgorgplrodphere was added
dropw se LDA (12.0 L, 22.74 mmol, 2. OM solution in

AZ0ubioRLAne T ALY #1?&5}%@:?@ Hﬂ{ndalg% i 00865, 0.17

'eted 'The react I rr

. mmql‘e)aa @mr{ﬁmm@s@re@mﬁm@@mﬁim@c&ﬂymmm €01022 ml, 0.035 g

0380 SRR 16 el CRIRTL G0 Dl 12 1
The I'EaCtiOIl mixture was concentrated i1 vacuo the residue was dissolved in MeOH (5
mL}) and K;COs (0.1 g 0.72 mmole) was added and the heterogeneous mixture stirred at
RT for 1 h. The solvent was evaporated and FH,0 (30 mL) was added and the precipitated
solid was filtered, and dried. Crystallization from MeOH/Et,O afforded 76 (0.049 g, 49%

theory, m.p. >300° C) as a white solid,.

A suspension of 75 (0.100 g, 0.342 mmole) and 10 mL of toluene under a nitrogen
atmosphere was treated with AlMe; {0.46 ml, 0.92 rmmole, 2M in toluene) and the solid
slowly dissolved resulting in a grayish green solution. After 10 min at RT the mixture was
treated with dimethylcarbamoyl chloride (0.085 ml, 0.099 g, 0.92 mmole) and heated to
100°C for 8 h. The reaction mixture was cooled to RT, treated with H>O (50 mL) and
saturated NaHCOs (25 mL) solution, thrice extracted with EtOAc (25 ml). The
combined extracts were washed with brine (50 mL), dried (MgSQ,), filtered and
evaporated to dryness. The residue was purified by flash column chromatography on
Si0; (acetone/CH,Cl,, 15:85) to afford 77 (0.085 g, 60% vield, m.p.123-126°C) as a

brown solid.
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warmto RT and stirred overnight. The reaction was

guenched by the addition of saturated NH4CL(50 nl)

and the resulting solution was twi ce extracted with
WORPRH689Fhe 25 combined extracts were dried (WESEPRO04/008767

filtered and evaporated. The-8fude product was

purified by flash chromat ography on Si02 (0 to 40%

Et QAc/ heptane in a |inear Egzaple@at over 20 min) to

alVt [6r(@-46D 8O Brg-phien g bRt mhethipi- 2H-indeg oB3 Yk bty B-Mfmethyl-acetamide

starting material and the desiredyMproduct. The

reaction r omat ogr aphed on §| 02 (0 to 20% WO

2005/ 016897 P2004/ 008767 -gF7 EAOAC/ heptane in a

l'i neg® gy ent over 20 migF ye=afford pure 80 (0.470

: _ : .Q gortai nag=13,428c100fhedyl
rting materia

_ antl the desired

produchs p 2 A round bgttom flask was charged
with 8@ (1.36 g, 5. 69 nmmol) 42, 4-
di chl or obenzenebor oni ¢ acid ?1.411 g, 7.40 mol),

I 35, 0, .M d
TRl By U A By
anbAgl (.2 Bhe?-h? ghnol) Pas adpdt Flee mixticreiwas spired @0RE @i 7d h and
: Y ded t ired, .
pUSEFEOBLEC B G0 90 020 O 3L LSS i
He@elrinepdried WlgFQ@.)wad conuintdtetldn vacoanThe oquee ptodet Hadpurified

. . i . . 1 H
B bt b S AR R R e gt £ mataom o
affpre @9 §0.0 e, OREStedry)fi | t ered and concentrated in

vacuo. The crude product was purified by flash

- chromat ography on Si Q2 ( topio,j(y% Et OAc/ heptane in a

e @h%r’g‘-zr}h.%g%q%%egéﬂﬁ’*@an P DIERETE I Sy

jgié m’r%gl), ammoni a (4. , 9.18 mol , 2.0 M

2 _l,Lion iSrJCEP?_-prgp ) “
Ze (20 bl g

“Sifhe crude pfodk

r omat ogr aphy on Sj (0 to 20 10% Et'QAc/ hexane in a
i near gradient over 20 mn) to affordﬁSl (0.428 q)
as:Fe=wkite solid skep 4 To apyis gl stirhr ed

i ce-cold solution of 81 (0.100 g, 31mmCN

CoCl12- 0.008 .25 g, 0.033t '
and%ﬁf@%%@‘)w&%s agded Na Btdp 5@1%@5%@ Ez)hMe (HCl salt)
e reactl o

mmol ) portionwi se over a 5 min period. T
st allowed to come to RT and stirred for 2 h. The
suspended bl ack solid was filtered and the reaction
T saluiian ofgobream-2arpediyi-mduanbui®, R Fhider 2230 gusl 1 cagtedumd dry
AREN YRR ct-ad-w th Et.OAc .and t
ngigrrbi ned gfrdgéng\%lg ¢ &e(l%i ?Oagt%sctﬁlP |1;i énﬁ%w,gerfﬁh’tﬁé?wsﬁhﬁe was
addemdwprigleth (12.0mdudl.7Mend Q. @visdetipnéduct was

hegﬁﬁ@fﬁgitgﬁlggﬁﬁﬁg) A% QTR zs.)cﬂﬂt‘ri’lcglh asoc%mslnilgt%d % rtegcu%%onol/gxture was
stirred for 10 min and warmed to 0° C for 20 min. The dark red solution was cooled to -
78° Cand DME (3.0 mL, 45.48 mmol) was added dropwise. The solution was allowed to
warm to RT and stirred overnight. The reaction was quenched by the addition of
saturated NH,Cl (50 mL) and the resnlting solution was twice extracted with EtOAc. The
combined extracts were dried (MgSQy), filtered and evaporated. The crude product was
purified by flash chromatography on §i0; (0 to 40% EtOAc/heptane in a linear gradient
over 20 min} to afford 0.890 g of solid which was a mixture of starting material and the

desired product. The reaction was rechromatographed on $iQ, (0 to 20%
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W%%&ﬁﬁ‘éﬁ%

in a linear gradient over 10 min) to afford 82 (0.073
g) as a white solid. step 5 To a solution of 82
073 % 0.238 mmol) and Et20 (1.5 nL) was added
¥ally TEA 35 (66.0 L, 0.478 nmol) an@CrEPRYH008767

chlorofornate (27.634,0. 358 ﬁﬁﬁF) The resulting
re was stirred at RT for 2.5 h. The reaction

E &‘f FRIpRE afineat gradignt overR®min HowFord pBreRIABIZ0 ) as solid. A
s&@ﬂi Epg@cgﬂé%ggl 22 9 %f 1 Mr@&s&?ﬁ%&e{%&% t%A %{esg_reg

The conbi ned extracts were
PF?UFEred and evaporated. The crude product was
purified by flash chronmat ography on SiQ2 (0 to 50%
Et OAc/ heptane in a linear gradient over 15 mn) to
stgpord 0.049 g of white solid which was inpure. The

f t 5
AP B R B e e o el Pecover ec

dichlomeh eméerpbgmcaiqd/(él @1@ B40asmoldl EﬁBPhﬁpl((l 179&] o 7, iﬂ%nol)
DAf(sh Db 5 WD, R0 ol B VS, ad 8 oD as et to 80° C

ron r ea
o‘fegrglght |Ih‘g‘u|tg tht maetlmgemd golid NS 20]03 @)IEU tat@hd HEO was added as

re&ﬁit%fpé@gb@g%%g:fgggu@esﬁl‘ g‘gn (g @ﬁcﬁ%reé tétnl %}é{rtg;elm?ar; cooled to

rogmm;@rsﬁgre and diluted with EtOAc. The aqueous phase was tw1ce extracted with
A AN B O b v

mmaw@ *I:he crude p‘sbcﬁib:t Mias Puﬁﬁeﬁw ﬂatsh@hﬂmﬁta OC A O?{oégc)ﬁl to 20%

.Bu st
S T
mol ), tert-butyl carbazate (0.087 g, 0.657 mol),

sh%?? (5 nm) and MeOH (5 nL) were stirred overnight at
C. After 20 h an additional aliquot of tent-butyl

A Q?thfm ef 402092, 2%10? af), Hﬁﬁht ?1111 24%%1? 9$ ﬁ%ﬁ‘zﬂol 2t0 M solution
1 rri nue (0] (0] er e reacti o
in 2o %ﬁ@éﬁé@}og%lﬁ & %\4‘%6%‘?8%1 My©24 8012230 wrrneh) vmasmed
ovpuightiae®ThThe @hidl B r §AEO WS ﬁ!ﬁkﬁﬁﬂ@%}ﬂ&@h %%/83% 3ph on 8102 (0 to

logt xanes o aff rd t azone
‘EEP%I ePHOV%RzﬂP%P' BN asavdnm

sokid. 051 g, 0.81 nnDI), THE (1 nL) and
chlorotrinethylsilane 25 (0.100 nL, 0.788 nmol) was
stirred for 10 min. The hydrazone fromthe previous

steptaep was dissolved in THE (4 nL) and added. The pal e

yel I ow solution was stirred for 19 h;
To a vigorously stirred ice-cold solution of 81 (0.100 g, 0.331 mmol), CoCly-6H,0 (0.008

g 0.033 mmol), THF (1.0 mL) and H,O (0.5 mL) was added NaBH, (0.275 g, 0.728
mmol} portionwise over a 5 min period. The reaction was allowed to come to RT and
stirred for 2 h. The suspended black solid was filtered and the reaction mixture
concentrated i vacuo. The residual aqueous phase was twice extracted with EtOAc and
the combined organic extracts dried (MgSO,), fittered and concentrated in yacuo. The
crude product was purified by flash chromatography on SiO; (0 to 100% FtOAc/hexane

in a linear gradient over 10 min) to afford 82 (0.073 g} as a white solid.

step 5

To a solution of 82 (0.073 g, 0.238 mmol) and Et,O (1.5 mL) was added sequentially TEA
(66.0 pL, 0.478 mmol) and methyl chloroformate (27.63 pL, 0.358 mmol). The resulting
mixture was stirred at RT for 2.5 h. The reaction mixture was diluted with H,O and
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the reaction was not conplete. A second aliquot of
NaBH3CN (0.073 g, 1.16 mmol), THE (1 nlL), and
chl orotrinethylsilane (0.150 ni, 1.18 mmol ) was added

WOZB0YHES2r eact i on. After 1.25 h, 10% aqueous RETHPRAG/008767

m.) was slowy added, and thegeesulti ng 30 m xture
was extracted with Et20 (10 nlL). The organic |ayer
twis exiesheldvith EtOAO(251mDY. The dathifial ataag veedide®izs0,),

S At PSR el e 00y TR0 i abeeptyon

s&tmab Be%diO)/Iabluak ded e Yladier(t 4500 150hin)3b bEH 0/049 ¢ of

ure8 S a.wite oI|d 5/0
é‘&%‘ﬁ‘é%ﬂm ozoﬁg vay f&ﬁt Biiled priprgpgrative
Ih@s(59 W@EiCyAdﬂdﬁﬁe)t qw&ﬂ M(lé%wtes re@ﬂl éhzﬁt lRMn@Ee I:Qﬂﬁrgaztve plate was
re in o slig ure )
aigititingrrg bk g1 R e spapen e Bisanghhe
sdllaﬁoﬁ‘r'daﬂiﬁda xicﬁﬁmmpfh &EMthOH%@EMr%%kﬁl @ wilkd fed for 0.5h
¥|Id Thlﬁ 3§£ s, partitioned between Et20 f
and thetgyiesqhd o dlf@@F‘%WPtﬁq lisrred BY fityationfie aff@tdﬁd@éﬂ?
ld@yangwbs). extracted with Et 20 (5 m), and the
conbi ned organic |layers were washed with saturated
brine (10 nmL), dried (MgSH), filtered, and
concentrated to 0.050 g B¥amPY&lliow oil. This oi
Alrsgbie Nt
P Tt e g ﬁﬁ?tg@ﬁ% T M Srocttoriae
stlrred for 30 mn. then concentrated to a pale
yel l ow sol i BHOThis solid was tri pEEHSER n 5 nl, of
r cooldt¢iyl t o RT; hel solid was flltered
M ed-Me ahT-Ltwhdﬂonqﬁtnﬂ
vacuum hf fording 85 (0.036 § 4@% m p. 1725-176.0)
as a pale yellow solid. 15 *“nple 32
7-(2, 4-Bychl oro- phenyl) 2-meth I-2FL|ndazoIe 3- sulfon
ic acid amide R ZNH. ge E;T_i GOZ-NBme step
ccc2 "\ -~- ~. \ NBr Br §t‘ (@WChhﬂde)SCI—ZPh
90: Ar = 2,4-dichl orophenyl 87: R- SQ2C1 step 3 88:
St lgpN3  Cs 89:R = SO2NH2 20 step 1 To a sol ution

Aeblufioh bosEeld a8l (.7 00 A dead | BmbD; te?tul%’tg GrbaPatd %@g&g‘ & 0.657

R LA N AN IR C L I
adtepbran i Ud't:()ﬁtteﬁ%tﬁﬁn:éﬁﬁ@ﬁte (d. b?z Q [t 6196 5o Qlay tag(%]i \ﬂglssgrrind

stuff -78 C for 10 mn, hen stirre
rﬁ@?fhzt)Z% nﬁqr@cm@awﬁq @@cmtxatt@t@ afgamy orange solid,
rueh e»fae e8Py turkn € 9
W b Brahdo ﬁ—gﬁ%w 120 /oolﬁltOAlgﬁEXﬁ%) ;cﬁjfford the

benz |dISU|fIde (5.83
hyfaazong Hed3 g) as a foamy pale yellow solid.

A mixture of NaBH;CN (0.051 g, 0.81 mmol), THF {1 mL) and chlorotrimethylsilane
(0.100 mL, 0.788 munol) was stirred for 10 min. The hydrazone from the previous step
was dissolved in THF (4 mL) and added. The pale vellow solution was stirred for 19 h;
the reaction was not complete. A second aliquot of NaBH-CN (0.073 g, 1.16 mmol),
THF (1 mL), and chlorotrimethylsilane (0.150 mL, 1.18 mmol) was added to the
reaction. After 1.25 b, 10% aqueous NaOH (10 mL) was slowly added, and the resulting
mixture was extracted with Et;0 (10 mL). The organic layer was washed with 10 mL of a
saturated aqueous NaCl solution, dried (MgSQy), filtered, and concentrated to a yellow
oil. Column chromatography (0 to 50% EtOAc/hexanes) afforded 0.097 g (45%) of
slightly impure 84 as a white solid.
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dropwi se. After the addition was conplete the

reaction mxture was allowed to stir at RT

overni ght. The reaction was quenched by addition of
WO NGB and t he aqueous phase was extract eBCTEP21S4/008767

with Et 20 (25 nL)_ The conbi hegl organi c extracts were

washed with brine (25nL), dried (MJSO™4), filte and

evapor ated. The crude product was purified by 30

Stsi Ei ca gel chromat ography (0-15% I inear gradient over
20“min then 15-25%over 10 nin) to afford 86 as a

POl EPR0041 00BTET - 100~ st ap 2 A 100" Rt ] 2ok s e
) - - ste ask was
TR S Ho e (OB BBt D ey menaih prd e pele
ydHo® soRutdn wiktirrdhdr 1@ dahbOBortRstrAe@tLwhile &Kd. This solid was

I ce- \A%gie?r_ batﬁ @nd 2 %as was bubbl e _t hrough the
PUBHERTIOIF TR E&rﬁ\gb anq 1% aauerusdYasdd selution (2rddt The
agiRoSs layldd @vab EGrabRHAKITDBLO (ASL D ah EARBALAM drh&hic layers were

S |éllt L.on was qs)t iLrr d_ for 2 mn whereupon the reaction
wisbe &’Efgﬁ%?&e yrine it Arisd (Hei9:oblkees2ad contentrited to 0.050
g 6B0ydlbY ola ThadaieshsahdolvBeiFYe 8 $aIN A9 0L EWnG8,0 (0.2mL)

extracted with CH2C12 (60 ni). The conbi extract
WM@‘%@@%@“&F’E%@W%W 1ed oAl ming Heag-opiarged)to a pale
dlolvisekid. arkds &MAGRRLFALEM kD5 YACHG Y, ' ;
vaa%sg%ed _?n vacuo and chr omat o_ﬁf?{%ﬁeﬁéﬁ%@%t?g@s%‘“d@
w ErgRg weth with Bty dand girisdite air thepamdeovagumi afjordiog 85
oafsb @l £ho8 PP ] | 0. step 3 To a

(035 81 4bofimip theﬂgt??%aﬁ%ﬁ%h’f&g?ﬁggh% (0.725 g. 2.34

nol ), sodium azide (0.152 g, 2.34 mol), acetone

(12rTL25 and H20 (12 m_{e We¢3%ed at 0 Cfor 2.5 h.

The aéédgridichlom-RhenyliePonaibyl Hvedrade dneilfohi acid amide

resul ting suspension tw ce. extracted with Et20. The

conbi ned or gani cﬂg};(tracts e dried (MgSH), SONH,
filt and ev#gor at e ffords88s (0./68%=4;, mp.
98. 52992y az—a WAt }&Mehr-esfim \i N-Mbe
next step wi thout further I\tJurification. 2 ™ a

sol utffon of 88 (0.650 gBr2.05 nmol ), NHACHI0. 2562 g,
4.79 gm)I), EtOH (26 nL) and H20 (9 nL) was added
zinc fetal (0. 26%eng B9 RimolilBnd Pher + d4ckidhlvrophenyl
stirred vigorously B7/ovedhght TLC anal ysis

i ndi cat ed sonme sudH3 ABiRe SO% still present and
addi ti onal zince net P 184 40gNH2. 06 nmol ) and’

NHAC1(0. 110 g, 2.06 mmol) was added and stirring
stapdnt i nued for an additional 24 h at which tine no
teri

T G T Sk BI85 B S by o
Mk T Cle et oL (10
bR PR BOR S Qe AR A8 BBt A o0 min, and

theregiteed aTheC Couaetheproduial The Sedptlsh fdigdrdyastashled to -78° C

RSB 0 2 8 AL S oS o e
dropise. 20fer 4h 248l tPorGva B neplvl ith €red@ldntnixtid@ was allowed to stir at RT
overnight. The reaction was quenched by addition of 10% NaOH and the aqueous phase
was extracted twice with Et,O (25 mL). The combined organic extracts were washed with
brine (25mL), dried (MgSOy), filte and evaporated. The crude product was purified by
silica gel chromatography (0-15% linear gradient over 20 min then 15-25% over 10 min)
to afford 86 as a light brown solid (3.07 g).



step 4 A solution of 89 (0.293 g, 1.01 mmmol),
2, 4-di chl oroboronic acid (0.3854 g, 2.02 mmol),
Pds PPh3)4 (0.0351 g, 0.030 nmol), DME (9.0 nL) and 2M

WONRIFE62(2. 20 nL) was heated to 80 C over ni (III/EYR004/008767
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addi tional aliquot of H20 (4.506l-) was added to
di ssolve 35 Na 2CO3 which precipitated fromthe
gept &ti on. The reaction nixture was cool ed and

SR B 8 0 3 DR AR BB i 20
=LY/ Emmammﬁas&boledm in Thewgenithesd le%ﬂQWés BHIAGE Sugh the

she th dr|
%goél \rq¥t%r at'e ‘?ﬁi %’ét %%rreé‘al\/%?gi)cﬁd Uoe iggawater bath was
E il wtyirereaienty near ﬁgmﬂmg}e@e@% Qer%tcﬁ()&%ﬁ quenched by
c
f%%@?ﬂgfpgﬁ?jmﬁg(%é@ K@gFﬁgWFSﬁ edgmf shejagpopopmewas twice
fgiranneﬂ withACH 411 6. thL. )Tl@&o@amﬁed Et0ds| 9
Di Fp jgl ),- 2- net - 2H |Srﬁg§§?gggh%éﬁomNaOH
‘én Cé%é&@xgl W?ﬂaﬁﬁ”&é iR vegoNiThe gelbgy solid wes dried in
Mcud\hdl\&hx MNatdgMphed\bn A0, B-5%EROA
2,4:dLehL O%ZEﬁenye sItleEJ ? @%7 ROAcicaihe “Efaj 5 gryginr over 20
g §§%W’t$§96hnd bottom fl ask was
char ged Mﬁth 7-(2, 4-di chl or ophenyl ) - 2- net hyl -i ndazol e

%5, 1-750 g, 6.0 mol ), trinmethylsilyl
90 %r osul f onat e (2.918 ni, 3.575 g, 19 mml) and DCE

To3bsalikdon &fitht Qs 1&1&1&@@@1@@ @Qnﬁﬁﬂ? %gdii& %%1&0 152

overni ght with stlrrlngia The action
et nshl i end FaPd 13 ﬁﬂl)@fﬂq gerrtd atBdC fon ZVSd:C Ulhe acetone

g T I RS L SAEL YR SR e
Gﬁiﬂ%mﬁd@rg%m@ PRERCHWEO dceql B¥ig30D, filwired m:amapmtm totafford 88
(W@§9 g)e92§ 5 %%d d) Qs a %&QQOMH{/CH g\iﬁig %gn ?lbo d u itgg /Wlthout

purl?le by flash”chromat ograp

@Rt n a |inear gradient over 20 min) to
afford 87(0.365 g) as a yellowoil. 20 step 2 To a
solution of the sulfonyl chloride 87 (0.030 g, 0.080
Tme}uwfmmﬁo £2-0Anmd)s NER(H 6212 362hn A 0D aiho, K101 (26 ml)

B ) QYL MR EFIROD PLAEIRR BLLEL o
V‘lbﬁl‘%b’u@ R&‘myetrhgltc Tl earatyem todicated ok suﬂﬁoﬁ azidi¢ vak Qtfﬂhpresent
A1 0% S TR -

@dedrand. stpdeg n2dSedf@anadditionhl 24h stobhich tikReREREHE naterial
vﬁ?%@erﬁeﬁe reaction mixture was concentrated iz vacuo. The residue was diluted
with 5% NH,Cl and twice extracted with EtOAc (25 mL). The combined extracts were
washed with brine, dried (MgSQ,), filtered and concentrated in vacuo. The crude
product was purified by flash chromatography on SiO; (0 to 30% EtOAc/hexanein a
linear gradient over 15 min) to afford 89 (0.461 g, m.p. 202.4-205.3° C) as a white solid.

step 4

A solution of 89 (0.293 g, 1.01 mmol), 2,4-dichloroboronic acid (0.3854 ¢ g,2.02 mmol),
Pd{PPhs)s (0.0351 g, 0.030 mmol), DME (9.0 mL) and 2M Na ,CO; (2.20 ml) was
heated to 80° C overnight. An additional aliguot of H,O (4.5 mL) was added to dissolve
Na ,COs; which precipitated from the solution. The reaction mixture was cooled and
diluted with EtOAc and the aqueous layer was withdrawn and washed twice with FtOAc.
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further purified by preparative reverse-phase
chromat ography with MeCN, H20 and TFA_ The fol |l ow ng
conpounds were prepared from7
WOR0pY0148%i chl or o- phenyl ) - 2-net hyl - 2H 30 PCT/EP2004/008767
-indazol e-3-sul finyl chloride6ln a sim|lar fashion by
repl aci ng ethanolam ne with 2- methoxyethyl am ne,
The mhwg igesic epsediyvars weshedwith boibirdried (MgSO,) and concentrated

' . ) "ot hanol am ne. :
B8 OB IR B8 %o b AR Afom Ehy on 510, (0 t0 15%
EtDAZheptBiadinladineangradivhi over Bty hn@tsotradalilaet D6 shdréArer) to

' i et hoxyr d }_am 7)
aﬂ%ﬁ%gﬁé%m@%%%%ﬁ%%)-ar?eat‘ﬁ %-S%Brdi ndazol e- 3- sul f on

ic acid dinethylam de (D8)

7- (2, 4- Di chl or o- phenyl ) - ZEsseigly B3 2H- i ndazol e- 3-sul fon
74(Z4deichlorephyyln-desthPDH-Indazole-3-sulfonic acid (Z_—hydroxweth?l)-amide '

7-(2,4-Di chl oro-phenyl) - 2- et hyl - 3- (nor phol i ne- 4-"sul

onyl ) -2Hindazol e (D10) R

7- (2, 4-D chl enyl ) st2p get h = 4- met hyl - pi per azi

ne-|-sul fon HNMMd az-ot-e—38( . N-Me

7-(2,4-Dichlo o-]bThenyI ) - 2-mmet hylJ= 2B i ndazol e- 3-sul fon

i c add bis-(2Ahydroxy-ethyl)- amirde D(12) 10 Exanpl e

34

7-(2, 4-Di chl or’ioifhenyl ) - Gepr® esuRE=aeiTet hyl - 2- met

hyl - 2H- i #¥da2éidhlogpheny?112 - 7:BESO2ZIN-Me -, .- -\

N-Me Ar Ar step 1Cy71: FERr : R Rs028MECA) 201
stépl4- di chl orophenyl step 1 15 To a sol ution of

br on 71 (Q. 370 .0 ),.and NVP (5 nlL). at RT
A SRS okt hiresd 70 DR ppbeasy 1 Rtk indagole (5
17585 Ef)!m@ogpgﬁhéthﬂsﬂ}dét&hézidsﬁlfgﬂaté %1.9 %h;m,,f:m@5 g, 19 lmmol) and
I etween ) C A e aqueous_ a QI‘
DB i St iR o Eﬁasﬁtf? toripe CyivBrsliavith s@%ﬁng. The
regXioh atksireeaeceiddad r 65@&%6{3&&1‘6&.{3& %an%ﬂ&ated in vacuo. The
roau

concentrated i n_vacua, .The cru product was
re i RS FPLNORH B bl KBS SR SN (700510 grapdded and
thefeablidA@bheratered Bt $0°ld ARarh. TiRtefMonANiRTurd Qalldheed@ated in
afford, 93 %O. 11dSth 34%_]% I&%orfi/) s an oil. step 2
vicuo and the crude productwas purified by flash chromatography on SiO, (0 to 15%

EtOAc/hexane in a linear gradient over 20 min) to afford 87(0.365 g) as a yellow oil.

step 2

To a solution of the sulfonyl chloride 87 (0.030 g, 0.080 mmol) and CH,Cl, (5 ml) was
added ethanolamine (10.0 pL, 0.160mmol) and the reaction mixture was stirred at RT for
1 h. The reaction mixture was concentrated iz vacuo and the crude product was purified
by flash chromatography on $i0; (0 to 80% EtOAc/hexane in a linear gradient over 15
min) to afford 92 {0.014 g, m.p. 202.4-205.3° C) as a white solid. The product could be
further purified by preparative reverse-phase chromatography with MeCN, H,O and
TFA.

The following compounds were prepared from 7 7-(2,4-dichloro-phenyl)-2-methyl-2H
-indazole~3-sulfinyl chloride in a similar fashion by replacing ethanolamine with 2-
methoxyethylamine, dimethylammine, methylamine, morpholine, N-methylpiperazine and

diethanolamine.
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To a solution of sulfide 93 (115 ng, 0.34 mmol) and
CH2C12 (2 nl) at RT was added 25 MCPBA (215 ny,

<0. 96 mmol, <77% assay) and the reaction m xture was
woglish

Y&H? overnight. The nixture was partiti oREd/EP2004/008767
bet ween Et OAc and NaHCO8. Thel®jqueous phase was
tw ce extracted with Et QAc and_the conbi ned organic
7r(§#é3§i@€9-§ AYLird-methyl-S4ndazaole-gsilfeniandd (2-methoxy-ethyl)-

rated in vacua. The residue was triturated

vgith Ztégg Et OAc/ hexanes and the resulting solid was
714 Ricotprarihenyly-2unediyk- 3 andesote-94ulfonioadd dimethslemBl (DS)
7i(haon . K%L 04, 67545 -
e e T ar oy o s s fragpice (Do)

anpl e 35
7@#%%“71%)@@6)—2*9@}’1@:émmphxrﬁne—észmﬁybmlﬂbimiabsdayJD10)

AT LR S0 S LA DR

D{8) 2.290 g, 10.17 mol), 2, 4-dichl or obenzenebor oni c

16 3 ) s 0}, Dy - Ph. .0, 3525 .9, 031
i Eﬁh%%% s e e g s oo IR (g
amidetldtld) was heated to 80 C for 72 h. The reaction

m xture was cooled to roomtenperature and diluted 1o
with H20 and tw ce extrach}gaqn 'E%Q Et OAc and t he

conbi ' e e 0! filtere

and e BB S S L s e R i sl
purified by flash chromatography on SiQ2_(0,to 20%

Et OAc/ heptane in a linear gradient over 28 n) to

afford 7 (2.05 g) SsMngA

solution of fuympginitric gggz(s.so W) _@nd Ac20 (1.8
m.) were stir, at No-Me f i n t hg-pxture
was added 7 (O627Ng, 2.15 nmmol) a ey reaction

mxture allowed to stir at RT for 2!h. The reaction
m xture was cotfed to 0 C and carefu‘Hy quenched
with SO%SN%an;me:BgueouS | ayer was twice
extracted Wt AR assiet he 20 coppbLBAdi MR Nefyl

" hiases were dried (MgSO4), filtered and concentrated
h*vacuo to afford 95 (0.682 g) as a yellow solid.

 To b egluBod 0f Brovii@oy DUSI70 S 00 h@&iol}iaﬁ%l!glgg% 193 af RT402dded

0.297 mmmol) and tin, (0.1624 g, 1.
NgSMe (&810 g, 3-00)1111310 and ﬂl&g resulting solution was stirred for 3 h and

partitioned between EtOAc and H,O. The aqueous layer was twice extracted with EtOAc.
The combined organic extracts were dried (MgS0y), filtered and concentrated 771 vacuo.
The crude product was purified by flash chromatography on $iO; (15 to 20%
EtOAc/hexane in a linear gradient over 30 min) to afford 93 (0.115 g, 34% theory) as an
oil.

step 2

To a solution of sulfide 93 (115 mg, 0.34 mmol) and CH,Cl; (2 mL) at RT was added
MCPBA (215 mg, <0.96 mmol, <77% assay) and the reaction mixture was stirred
overnight. The mixture was partitioned between EtOAc and NaHCOs. The aqueous
phase was twice extracted with EtOAc and the combined organic layers were dried
(MgSOy), filtered and concentrated in vacuo. The residue was triturated with 20%
EtOAc/hexanes and the resulting solid was filtered and air died to afford 94 (0.053 g, 42%
theory).

—r—
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25 mol ) was added con HO in three equal portions.

After the exotherm c reaction subsided, EtOH (2.0
W 5/g\gﬁgzadded and the reaction was heated at 80 C for

1T h " Theé reaction mxture was _concentrated it [(FREUNd/008767
and the residue was mixed car®¥Pully with 2N NaOH and
twice extracted with Et20_ The caonbi ned organic
phases were dried (MySO4) ExappleP| t ered. 30 To the
Et 20 sol utions fromthe. reduction reaction was added
sequeptial ly TEA (82.9 K, 0.595 mmyl) andMeet hyl

or matsep(45. A\ The regu tin re was

Bt —RF—fwr Nt react¥n Wes
neutralized with Na the resulting adqueous WO
2005/ 016892 PCT/ EP2@@4/ 008767 - 104 pha’%’é was tw ce
exgracted wth Et CAc 7and t he conbi ned_organi c phases
wer e Bgf RetMe( MyS04) , i | t eepd ANTconteNtrat ed in
vacud =Bfedighlorgehegrloduct was pur T ic8dR BVHEQAMe (HCl salt)
chromat ography on Si02 (0 to 30% Et OAc/ heptane in a
sitPdear gradient over 20 nin) to afford 0.021 g of a

. . ! @ ¥
A o TR et R Bt P R B Moo & 1047
mpeled-4isplaireenmmebprosit adich(.8851g 20.Wamuod), | Ri¢PRIS) bY.3525 g,

fi i 9z affarg - 0~B105% anpl.e 36.
"'73.“%‘52@?@’&9’3‘5 B B e 20t Ry b, BB g e g hested
g §diCnfor 728- Mg raqpomNagsturevBasivpoketl éprdors teppatite nd diluted

i Q. . ep. 4.\ HHN .st 5\ .
"R and cvictGuitiet oo ok B HBRotyind i3 bfresiucre dried
(MebQ)i Biered and mm@edcbimtm éﬁ(e@ﬁ;de];&ogxé%t@va@ Parifedby flash

- t \ 70 C was added 15% H202.
Il eI, U 8% O AdRert et AR e i et oV i) to
rdr7r(@@5 g) aya ghtibroenall- h and poured in ice (100 g).
The pH of the solution was adjusted to about. 5 with
50% NaOH and the resulting red precipitate was
sttpEtered. The pH was raised to about 9 and the

A][s?llﬁkﬂr)lté Ito?%ﬁﬁﬂ?ll%gn%lg %‘g‘g i(géé ?}{% a.}é@ ac;&? Hg %JLL% %e?g stimed at 0° C for 5

min. To the mixture was added 7 (0.627 g, 2.15 mmol) and the reaction mixture allowed

to stir at RT for 2 h. The reaction mixture was cooled to 0° C and carefully quenched
with 50% NaOH and the aqueous layer was twice extracted with EtOAc and the
combined organic phases were dried (MgSOy), filtered and concentrated ir vacuo to
afford 95 (0.682 g) as a yellow solid.

step 3

To a vigorously stirred mixture of 95 (0.100 g, 0.297 mmol) and tin (0.1624 g, 1.368
munol) was added con HCl in three equal portions. After the exothermic reaction
subsided, BtOH (2.0 mL} was added and the reaction was heated at 80° C for 1 h. The
reaction mixture was concentrated i vacue and the residue was mixed carefully with 2N
NaOH and twice extracted with Et;O. The combined organic phases were dried (MgSQO4)
and fltered.

To the Et;O solutions from the reduction reaction was added sequentially TEA (82.91IL,
0.595 mmol) and methyl chloroformate (45.9 pL). The resulting mixture was stirred at
RT for 3 h. The reaction mixture was neutralized with NaHCOQs the resulting aqueous
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78% t heory) 20 step 2 A suspension of 98 and tol uene
(100 nmL) was heated to 110 C until the solid
di ssol ved. The the warm sol ution was added TEA (30
WOR05/0368936 ol ) and acetic anhydride (20.4 RCI/EP2004/008767
22.1g,0.216 mmol ) and the reagison was heated for 3
h. An additional 30 ml, of 25 Ac20 was added after 3
phasamas mCaebdmctaazrmnth BEO At ad thE E&nbﬂ&daﬂdﬁﬂc p;ﬁats%rw&e Bried

o B S U L L e A Mo e by e
chmohhtdﬁ@ﬂy&ﬁﬂ&[ﬂgXO tI B@% &"ﬂ@@@ﬂh&p’@ﬁ& ﬁ?@hﬁea&‘\ﬁfa@lent over 20 min) to

t e. with and t he
MR T Beaith Bt ey Bl H0arg W disalyatin B0
amdh ﬁg g t&ﬁiﬂl mie Gbltxfﬁon a&falé @(ﬁc?eld&hﬁlﬁﬁﬁ@ 'I‘Eé {'esul-ﬁlﬂﬁ rs}&i&‘\g% collected by
r odu i fied by flash chromatography over

ieon i D88 EhCT 1 EP2004/ 008767 - 105 (0 to 20%

Et OAc/ hexane) to afford i npure yellow oil which was

subj ected to a second fl gg égla,r_o,gmalt ogr aphy over Si 02

101

(20 to 509, Eracheranst)-2on I tep
3 5 A 100m round bot?@%%mas c arg 2gﬁ§§%L §&%g
2.3 nnqhg 2,4 dichl orobgppzene boronic ﬁjd (662 ng,

'Ts_hg ,MgN lieo% 68 (1Ee IXL) and) BRE 3 g-%[

0. 07 ) mas ad ed +he reactlon n1x UL mas
warmed 'to 85 C for 24 h, cooled to RT and diluted
with EFOAc (100 nt). Th® solution was tw ce washed
with brine (20 nL) and the organic layer dried

over (Aato o Et OA
(0. 154 eor st eg
(1.5 P .08 nmol) and b§
KQAC 5.84 nmol)

13. 73 1 . The sol utionyas warned to 90 d, and
isoanyl nitrite (1.37 nlL, 710.16 miol) was added via
syring®® The reaction was Rkated for 55 h, cHB8led to
RT and the m xture concentrated in vacuo. To the
st¢Rki dual material was added MeOH (15 m_) and Li OH

w5 L A T S48 O P
70RE Garedded heYtHhd (he mlddver of hpariodidThé n:aaiommhiurf@vas stirred
fok Qc?dﬁ@ﬁa‘l' hiaQR %ec?ﬂ%éj%l%o %P’] thec'%lg o?@ne% tlt g4 1 52 r]blgcad to about

sol vent was  fevapor at e
5 Witk 60%iNaQHE aﬂdghfam&@lﬂmg@ed PEC!pttpteO\fas ﬁlt&ew The pHuwas raised to

S S A AT SSR ign 250
78 dseny) .

step 2

A suspension of 98 and toluene (100 mL) was heated to 110° C until the solid dissolved.
The the warm solution was added TEA (30 mL, 0.216 mmol) and acetic anhydride (20.4
ml, 22.1g, 0.216 mmol) and the reaction was heated for 3h. An additional 30 mL of
AcyO was added after 3 h and an additional 30 mL of TEA was added after 6 h. The
solution was concentrated i vacuo and the residue dissolved in EtOAc (500 mL) and was
twice with H;O (200 mL). The agueous extracts were reextracted twice with FtOAc (200
mL) and the combined EtOAc extracts were dried (MgSO,), filtered and evaporated to
afford a brown oil. The crude product was purified by flash chromatography over SiO,
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step 5 To a solution of 101 (0.285 g, 21.08 mmol) and
DMF (5 nE) was added NaH (0.060 g, 1.51 mmol, 60%in
i ner oi ). When gas evolution ceased, dinethyl
WG %Pgﬁ%g%0.136 g, 1.08 mmpl) was added and tHfel/EP2004/008767
reaction mxture stirred for-H2-addition 0.5 h. The
30 reaction was quenched by addition of H20 (20 nil)
(G 0P EiAc/ Bsetepalcioadiond rhpEe @abov 80 whirdhjwas Fhigjected o a second

[ - r [ filter
o o PP BT G Qo B P o o B -
both isonmeric N-nethyl conpounds. The crude product
St\ét@§ purified by flash chronmat ography- on Si 02 (20-70%
OAc/ hexane). The first fraction contained the
AL0Pmel rryrindibottver wandchatded veidc2hh30 s Ri3aAmoDIE, AdRBréi@zene

- et i S [, he..second.fraction S her
bERHRIA (682l Thma o SRR Nt 68 i3l o d BB pory. The
pEOWR6 ﬂﬁﬂ"_@i ﬁ\lﬂﬁﬂ\TPﬁiIH H(F@ﬁgé Omﬁt §,|70.07 I_f_ltﬂﬁ)lﬁ)&ﬁ{ﬂﬂd@dﬁ'fhé reaction
- 4= C [ Oz ~ L= - az Q
e Rt A i R R D 3AT v s s (100 m).
TWIW&SN' 3 ﬁ@&véghecﬂ‘?ﬂh bgﬂe ﬂoimﬁ) afndlfﬂ{é br%én'fc 1&!@% dﬁ%@@Nazsoé),
= [ . ste I ~ I ste . CX I Sste
e M8 cdRederdib i Bt Gruddpnogietirs punoed hyndah -
chrh@togrihipaved$io; $0 R5096 Ht@Ac/hOxahe) tolafdrdBure 0 3d.154 ¢, 229%
Hac)N'N Ar Ar H Ar 111 112 113 Ar = '

- B5TF) i chl or ophenyl step 1 A nixture of POCL3 (22 ni).

and PCI5 (15 g) was warned to 70 C and 4-hydr oxy- 3-
th nitropyridine (103, 10 g) was added in small
S'8oftions- A white solid formed and

To a solution of 100 (1.5 g, 5.08 mmol) and benzene (100 mL.) was added to KOAc (14 g
5.84 mmol) and Ac;O (1.30ml, 1.4 g, 13.73 mmol). The solution was warmed to 90°C
and isoamyl nitrite (1.37 ml, 10.16 mmol) was added via syririge. The reaction was
heated for 5.5 h, cooled to RT and the mixture concentrated in mcﬁo. To the residnal
material was added MeOH (15 mL) and LiOH (20.32 mmol) and the resulting mixture
was heated to reflux for 1 h. The reaction was allowed to age at RT overnight then heated
for an additional 1 h. To the solution was added 5 g of silica gel and the solvent was
evaporated. The crude product adsorbed onto silica was added to the top of a $i02
column and purified by flash chromatography (0 to 50% EtOAc/hexane) to afford
indazole 101 (0.570 g, 42% theory). '

step 5

'Toasolution 0f 101 (0.285 g, 21.08 mmol} and DMF (5 mL) was added NaH {0.060 g,
1.51 mmol, 60% in mineral oil). When gas evolution ceased, dimethyl sulfate (0.136 g,
1.08 mmol) was added and the reaction mixture stirred for an addition 0.5 h. The
reaction was quenched by addition of H20 (20 ml.) and thrice extracted with EtOAc (30
mL). The combined extracts were dried (MgSO,), filtered and evaporated to afford a
brown solid which contained both isomeric N-methyl compounds. The crude product
was purified by flash chromatography on SiO, (20-70% EtOAc/hexane). The first
fraction contained the 1-methyl isomer and the second fraction contained the 2-methyl
isomer. The second fraction was further purified by a second column to afford 102
(0.103 g).



evol ution of gas occurred. After the addition was
conpleted the reaction was warned to 140 C and the
t|on stirred for 5 h. The reaction m xture
Wogg‘ﬁelﬁs%nd concentrated in vacuo. To the re?ca"@é’z%@os"”
added carefully H20 (50 nL) adtbthe pH adjusted to
7.5 with solid Na2CO5. DCM was added and the
t wo- phase m xture stirred 15 for 30 mn. The phases
wer e separ at ed and t he agueous phase washed tw ce
with DCM The corfxangpde 3t gani ¢ phases were
dri ed (I\/QS@#)Dl ww@edylhﬂdnmabbﬁemeﬂokﬂ4 3af]poridind 04
(8.72 g, 77% theory) which was sufficiently pure to
use int next step. step 2 20 A 500 nL round bottom

fl ask har ge¥EBi th 1 6: 794 $£P242. ) ,step44-
di chl of@}om c]—'—L(acid 8.04 4, 4377 mor) | pd(PPA3TZ™
(2.897 gll 25%:mmol ), DMVF (f208NOni) and 2 o4 (128
m.) and ©he reaction mxtGle was warmed t 68 C under
an N2 afpposphere for 21 The reactio xiyhe was
diluted with H20 (1 L) anth heSV%ﬂ %ﬁ? Ilélldj’16892
PCT/ EP2004/ 008767 -107 precipitate was filtere

air- riegI and dri ed under_high vacuumto afford 10. 07
g of °C Bhr oduent5 whT Tour istdped b T step 7
chr omat hy OmSr¥2 (RQEt OATTTTEXETTe af-forc»

6.002 g (52%Lof slightlylinpifie 105 as a FelXow
solid. 545tep 3 A solutiofifof 105 (5.935 gir22. 06
mml ), ByPH (26 nl) and HBO (11 niL S10BERALBEh L O
900 C and iron powder (1.85 g, SigpS nggwn
HO (0.4 nL) were carefully added. The reaction was
stirred for 2 h and quenched with 10% NaCH sol uti on
stclrred an ddltlonal 10 mwp before

d to é(?og e
e was f|| ‘I\Ehrough .}%er)

filtrate was concentrated 1n vacuo and partitioned
bet ween IH2O (20 nl) and IBZM (20nl)  The HGueous
phase was extract e £ WiCBHMrbPhe (20 m.) and the
conbi ned organic layers dried ( ), filtered and
stepaporated to afford 5.809 g of cr ude product which

ARl 4 PORhe 34 Pild @34 Fa (ki) vispiataet 1 108 Coerat bydspy -
nitfdﬁrlaﬁi@q%s ¢08) W adRd"H bmall BErtfoRaC 'mﬁi&evy?ﬁd g%a}é?%d
u 106

descri b&d preV|oust to affor
%?I}mﬁﬂaéo%%ﬂ‘féﬁ Siftanthe addgian wastceppletatbthe reastion wemwarmed to

145“ Clgﬁi tﬁn%'rélaz&ng st%ré‘:il-fomﬁ )T@'}Qaéﬂ%%&aﬂe Wa %)003%@#{1

added I‘OpWI sSe over mn bromn
CorgeRireiey in mHgeo. rT&‘h@'{ell’éﬁidW W@&ﬁdélemeéﬂy Hz@o(5f) onL)23dkhe pH
a nt 4
il Ao RSO PAEG) UASH U 14 gy s

O(r POowim: Bhe ph@mvr@r)e S?lmra&ﬂ ord ﬂlﬂanu@@usaﬁgswas(}@d Wyicawith DCM
(%@ilt}?v‘fheckroﬂ{w?eds&lgéﬂepﬂgsé WeR Bied {(MgSOy), filtered and evaporated to

afford 104 (8.72 g, 77% theory) which was sufficiently pure to use in the next step.

step 2

A 500 mL round bottom flask was charged with 104 (6.794 g, 42.9 mmol), 2,4-
dichloroboronic acid (8.24 g, 43.2 mmol), Pd(PPhs), (2.897 g, 2.51 mmol), DMF (200
mL) and 2M K;HPOQ, (128 mL) and the reaction misture was warmed to 68° C under an
N; atmosphere for 21 h. The reaction mixture was diluted with H,O (1 L) and the yellow
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A solution of 107 (0.050 g, 0.13 mmol), Ac20 (0.5 nl)
and nethanesulfonlc acid (1 drop) was heated at 1SQ

g The reaction m xture was concentrated in
wORBBIRL00 i S0l ved | n DOV (5. 1) and viashelCTEROs008767

saturated NaHCG3 (5 ni), dri-dd7- -(MySO4) filtered and
evaporated to afford 108 (0.072 g} ("118% ) of a
PREEIPFatR i rﬁltmricqqr dgied s flded wedir Srghstamati hyaffetldy.08 ghof crude

prédublwitift 68s i dfgg?%gla %nﬁéﬁ% ?ﬁggﬂﬁ% I(Z%tgn Et@%cf hexane) to

vacuum outl e rogen
afgqyd S0d P2 %) eDdighdy | %Blrg lﬂﬁaslameﬂmbhd THE (2 nl)
and 10% Pd/C (0.062 35 g), The vessel was evacuated
and filled wwth H2. After 4 h the H2 was evacuat ed
stehd MeOH (1 nL) was added, then the vessel was

R T

90eefs and pppdwiss (déﬁlgvﬁfh@S triveol H2n duwet HElE(0146ALY Wére carefully added.

TR (et AT BRI BRI 8 a p), hen

stigred anadhisenal 10hnivEiHbre Bamgstibweahtoscookterob SN drtre. The

LB WIS BN B B L8ty

wigh MeOH. 108e f16ra6:20as dnepntiadDi 2asap) pagitbnalibb®veen H,0 (20

= EP RS el 155 rilbtelapRese P el M o mi) and

tha Eombmed Et@mcdh;&ht cﬂx@ecﬁ(@l{g&]ﬁ)sﬁlw&iiaﬂ@éﬂap@dtddﬁo WEBMNPS.809 ¢ of

| fied
kiRt Seald v et anr s S biteeneiria grocess
w&smepffedwgﬂﬂl% £ 0f 303 pogller( BAUCIAS bnﬁ)l)lh rnhg I&@il{blﬁiavaﬁgﬁed up as
as I ar an a conaenser
de%ﬁ%@e@ REFyBG oﬁﬂm"@ 3%@@ %% BURHTS 25 3T0TFRBT JeSin.

dloxane (2 7 nL) HZO (0.3 nm), K2C0O3 (0.395 g, 2.-86

tmgo PdC12(dppf) (0.068g, 0.083 nmol) and
SP% met hyl bor oxi ne (0.120 ni, 0.858 mmol). The

Tormmmmf 106 X2. wm vAas nhaalh agd 0£3(26 0w 2dddM dropwise over
cool d and the s utlon artitioned between H20 10
@ﬁt h%sﬂmf# hesedivs t@ﬁf&g@%@ned for 23 hat RT

anaxﬁénaféheamutédhnﬁta% Tk QA pra skt Wab §uiREDE:

extracts dried filt'ered and conce trated in
chyogpaigerapheon Siid 1 Ng%* F;rbﬂcawxmq) iguafforg 07 {G-229 Dy(27%hsha yellow-
or&ide@emd ogr aphy on Si 02 (100% Et OAc/ hexane) to afford
111 (0.184 g, 76 %theory) as a yellow oil. step 9 To
a solution of 111 (0.180 g, 0.610 nmol), benzene (10
ste 9 ACZO (0.18 nmL, 1.9mmol) 25 and KQAc (0.072 g,
nnDI) heated to 79 C was added isoanyl nitrite

A S(ObltEE@ ¢h107 (90572 Onddgnnobindcahd-7 wde and metharesnlfonic acid (1
dr&f)ivids®dat@ Elt B & fehiisht frcga(réggﬁ) nﬁ&u?&gas copcentrated in vacuo

concentrated in vacuo tO OW SO

ang digpelved indaCH{Ranlgnd) Wsh@bf\"(th satuyated NaHCO;3 (5 mL), dried
(MgS0y,) filtered and evaporated to afford 108 (0.072 g) (“118%™) ofa yellow oil which

solidified on standing.

step 6

A 35 mL three neck flask was fitted with a stir-bar, vacuum outlet and a hydrogen-filled
balloon and charged with 108 (0.058 g, 0.121 mmol), THF (2 mL) and 10% Pd/C (0.062
g), The vessel was evacnated and filled with H,. After 4 h the H, was evacuated and
MeOH (1 ﬁlL) was added, then the vessel was evacuated and filled with H,. After an
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EtOH (6 nm.) and Li OH H20 (0.084 g, 2.00 mml) and
heated at 79 C for 3 h. The mxture was cool ed,

WO%?‘?&@Hzat ed in vacuo and the residue partiti

[ d
H2O (5 30 nL) and Et20 §a5 m.). The a&’%&gﬁfgﬂﬂﬂ‘)ﬂmﬂ
phase was extracted with Et20l8hd the conbi ned

ani racts washed with brine (10 nL), filtered
aglﬁgm@@g grxﬂé@( aciopeassiped brigemeyiag e 1di 4ndthe reaction allowed to
d#/dl ot RETy
ot hexﬁﬁnsgh?zﬂe PR CR U G

and| v v@z&dwwggzem@w@ww/a@dsﬁmde product was

i1, Tyt 0 LB el B8 10 00

5(4%@@@%@5)&@%0%. tially bubbling solution was
stirred for 15 mn.,, then dinethyl sulfate (0.033
nm, 0.35 nmol-) was added and the reaction renoved
stpGm the 5 i ce-bath and stirred for 0.5 h. The

LT —
f@b]gﬁ win. gl ‘atééktﬂ@sﬁl\tﬂmm V(iﬁe t@nﬁﬁé&) in Eﬁﬁ)&@bﬁe}x:ﬂi&a)lhﬁg)yeﬂow oil was

Jﬁ@% ﬂ% h%%o&%%%a%&af% gov@;a 3%%(3% 2fx e%o afford 110 (0.303

g7(&32/9)4a5[aw3h1tmsrohdphenyl) 2 met hyl - 2H pyr azol o
[3,4-c]pyridine; hydrochloride M step 1/ M step2
Me step3 NCI NOZ Ar &Z NHAc Ar 114 115 116 N |
sspép - N NMe = 2,4-dichl orophenyl HO Ar H Ar 117

1 A | uti

Aot b BB bR Ben i A oB sy e ehprsed itlpBlOg0.285 5.0.819

mmn])?jd.loﬁd(oerl?zhﬁhﬁ) H:0. (435?%) ;%g@@@e g%solg )2.86 mmol) Pclic):lz(dppf)

(it b RO T SR s atne - Fad ol st mmolin Jae reastion

Bt e 1 i o

R R B Hogr SRS Srs rberrties SHpcied Wsh SR AR (19 mL) and

ﬂwmﬁmas easheliewi by tsﬂngitaﬁa aﬁ&)con&{h't:ﬁtﬁédgﬁp&um—'i’he crude
ere an concentrate | N vacuo.

Yéﬁ’é" ?%‘é’af Ig‘p/ﬁfgfgfl@%ww@% F o1 sk (1306 EtQhgfhexane) to afford

1eh{orst g6 apthtos) aSh fdldwoil. 0 20% Et OAc/ hexane) to
afford 115 (1.193 g)

step 9

To a solution of 111 (0.180 g, 0.610 mmol), benzene (10 mL), Ac,O (0.18 mL, 1.9mmol)
and KOAc (0.072 g, 0.734 mmol) heated to 79° C was added isoamyl nitrite (0.13 mL,
0.971 mmol) and the reaction mixture stirred for 14.5 h then cooled to RT and
concentrated in vacuo to afford a yellow solid. The residue was taken up in H,O (2 mL),
EtOH (6 mL) and LiOH-H,O (0.084 g, 2.00 mmol) and heated at 79° C for 3 h. The
mixture was cooled, concentrated in vacuo and the residue partitioned between H.O (5
mL) and Et,O (5mL). The aqueous phase was extracted with ¥t,0 and the combined
organic extracts washed with brine (10 mL), filtered and evaporated. The resulting
orange oil was purified by flash chromatography on $i0; (0 to 50% EtQAc/hexane) to
afford 112 (0.096 g) (60%) as a yellow foam.
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(68% as a yellow oil which was sufficiently pure to
use in the next step. step 2 25 A solution of 115

4.05 mmol) EtOH (10 ni), H20 (2.5 ni) and
Wo%@%ﬂ%ﬁo 5 nl) was heated to 85 C and ironf 5@%@94’0‘)3767

(1 371 g;24-55 mmol,) was addB¥: The reaction
H}ure was stirred with continued heating for 1 h,
S'FH! ed and filtered through CELITE 521(r). The -
Téf» mh {cercoRPG 1AM m&b ¢0loyed lo b i Mg %h 138 d{jf}SL)Vp%sa}&deg Naf{
|

|vents renmoved in vacto. The reé

(Ogslgptgr ¢-p Fopl m@%mﬁﬁx@u{v&lm}m@W@aﬁuﬁéf@dsm then

e 0 P AR R AR BRUES hdd om n

icpbgthpngstard G Asrh. qne@cucm W@Sezt@dcl&dd}yaddnmnaxfédi)g and

c I

o T 5 S PRk Ry M i tp gp o
Et9AcHiexameg to eﬁ@@ 134 a2 yellovesolid svhodolodidifierd dn staneling (0.057 g, 21%
th&ﬁ? atile solvents renpved in vacua. The dark yellow

i 'due was purified by flash chromatography on Si02

(50 to 66% Et QAc/ hexane) Bxemaldi8rd 116 (0.815 g 68%

as 7d 28-ishtogo pbkny)-2-withpl- BH Fyrackds did wimiddde; hidochloride

(0.787 g, 2.67 mmol ), benzene (30 nL), Ac20 (0.780

m, 8=R7Mdémpl) and 330.9. 3.36\mmi) was
heattd fo 7 i sbarfyl ni of 57 "10_dep° _ -
4.2 No was added. peaction i X heat’ed
for 2Z1h, cooled, filtared and concentna I'n vacua.

The resultlng 0|I (1.063 g) was dissolved in EtCH (21
Yo (7 nL) and Li'PFH20 (0.339 g,118. 08 nmol)
mas added. The reaction n1xture was heated to 800 C
for olegqud co ated in vacua. The orange
reS| b twe@ﬁ Et 2@(Sb4eichlogaritertjd %o
The aque sbbhag&gmas 15 extracted with
Et20 éBO ) and the casbi ned organi c extracts were
washed with brine (100 niL), dried (MyS04), filter
and cofiéentrated in vaci&. The crude product was
purified by flash chronmat ography on Si02 (0 to 20%
steptlOAc/ hexane) to afford 117 (0.484 g, 69% as a pale

A eSS ool el Bt R romilgPa ey,

(0.00%8) OrAF0mm6D YA, diehl adoberidenetiospiee S(ti@l(l) 264°§ teeg2 mmo? DMEF (40

et Ve R edar s DRl et et ofatmacp ey wes g at 707 C

ﬁfﬁkhm?hmmmmﬁnwgfgguagsh@?zigiFThﬁaﬁ&hﬁkﬁkiﬁﬁﬁ%&ﬂmﬁﬁ@ﬁmnﬂn
o B SRR i e ke e S oSt Gaaa oyt (3 i)
dried (B, )f filkdred Tk cqicetuabd Wom cab. SRR réadingd fbﬂ&%@l Wk purified

by i S nodmp reoR siyandpanh 4R IEs e s 05 )

(c8eormanyelal el whith Whd Leididhtlyparbioae i ihe ext @paf f or d
the hydrochloride salt of 118 (0.031 g) as an

off-white solid.
step 2

A solution 0f 115 (1.148 g, 4.05 mmol) EtOH (10 mL), H,O (2.5 mL) and conr HC1 {0.5
mL) was heated to 85° C and iron powder (1.371 g, 24.55 mmol,) was added. The
reaction mixture was stirred with continued heating for 1 h, cooled and filtered through
CELITE 521%. The filter pad was washed well with MeOH and the volatile solvents
removed in vacuo. The red residue was partition between EtOAc (50 mL) and saturated
NaHCO; (50 mL). The organic phase was washed with brine (50 mL), dried (MgSQy),
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30 Exanple 39 35S-TBPS bi ndi ng assay The bi ndi ng
assay i s based on the assay reported by K GCee et
J. Pharmacol . 1987 136:419-423. 35
‘Voghgﬁgé%?eparatlon Menbr ane preparatlons of %Eigg%mmmmn67
ceIIs contalnlng ei ther GABAAGal (32y2 or GABAA
constructs were per orned according to a

?Ii‘ arpretde diicaepies vadisolvad e iolurng (b ks endpcetic

dn&és 1Bonl) Wwhe ekt 1288C g6 Josn i
2005/, 16892 PCT/ EP2004/ 008767 z-qml?h&eggﬁﬂ%mewasmdedand

the raptieRlvrRig FEBPTRA vaey- Bir fark yelipisesdua wagprified by flash
cheBhBtogBhEoh Waed(Alto %6%0’5‘&6%@&9}5&)%? aftbfl ll%f (015 g 68%) as a
dlscardlng t he supernatant, the pel
“@%%%@%ended in the buffer and centrlfuged at 1,820 x
g for 10 in. Afterwards, the supernatant was
di scarded and the pellet resuspended in ice-cold
stéfreparation buffer (50 M Tris HJ pH 7.4, 4 C and

TEERIPIA KGbko ROTPBEPLEaS) 10k, 20 (SPCIYSLAB @70 mL, 5. 2

Br 1 nkman troﬁ
mgwhtanidiiigdd (@53043 308 0mzaod) Wmh63&d|tn 7&‘% Clﬁnﬂ;lsoﬂih@l nitrite (0.572

d
S P LGB0 ORI 8 B QRS 2 T e
alllde,cgueﬁpﬂénathdng veho. The lrtnub;mgsnh(ﬂ (&3 fg) mk disadteiin EtOH (21 mL),

/ : £ th
HEPIARD ML OAnC P Fon bl Vi a0 ol ifgion Paetuce vwas
he48d 00 80« Cdorf Hr, c@Gle(handl noh&hﬂaﬂeésmbdcumgmeomgé ekBue was

e O unt il -k [ 35S- TBPS bi ndi n
pulid S RESE S (B0l O 5 25 LERR R
examay ﬁlthrEtﬂBiﬁknLh&ﬁcBﬂgeZOmbmﬁrmgiﬁc wafze:tstd?@waldsh%ﬂ with brine

j r n 10,nL o O, M Tri H7. 4, 4
8 G GRUTRERED b fnePrmges Phietis Biorale sishries
pudified bafltgdr clﬂomeafcdaphg dof$018) BW0es Balzaﬂhexahe)etom%i@l 17 (0.484
ﬁ@f I esus |n 30 nL incubation buffer (50 MM
23 Pyio amzs C and 150 MM KO ) at |
approxi matel y O 5ng/ mL protein concentration. In 35S-
gﬁT PS conpetition studies, HEK293 nenbranes were
Pricubated with 35S TBPS (5 nM final) and GABA (1 M

Td dsolittonadfIeN¢e: 107 g, A5e16:61)Qn dCTHIP e il 9 fvadhdded NaH g_o 020g,
0l. nMto, 10 M.in

0 TR0 B oo i TS s ST b e kel 0.04

mK 22 Iflﬁ)ol) wanddpeend e Rixife BEr¥aFHraSSRY BHe i’@a&tbn was quenched
Bbiépto 100 M.final _concentration). The bind |na
wi nirglerihmcan he RRavanHaced rarifssh eflrmadh to 50%

Et&bﬁexzfﬂe? E&z{ﬂ:brﬂrlﬂ‘g |(@D§§ ¥ d(§9%|§ 86la b1k AlmYoThe product was dissolved
enj m ne by 3x1 nL washes with 1ce

in E&Py »{}aﬁhal}slﬁ b &t H@@tmom%n ¥ 2kt dhe zesgitipgavhitg guspension

waMidféel dor 1¥RaS %&f&@ﬁ&a@& m@&q&ﬂm%@l&m&}mm th 28R the
kard M croplate 96 Well t opcount

d
hYg’E? g@;ﬁg |S‘1'1’g‘;ﬁl ]ln]gr{o@é Ligt eran Afrwbyfs salidef conpeti ti on

curves and estimation of plC50 val ues of test
conpounds were perfornedE&%tggﬁghe sof tware prograns

ActivityBase and/or Prism ersion 3.0). compound
Pl C5 355-TBPS binding assay

The binding assay is based on the assay reported by K. Gee ef al., Eur. J. Pharmacol. 1987
136:419-423.

Homogenate preparation: Membrane preparations of HEK293 cells containing either

GABA4 0uB2y2 or GABA4 ciufsy; constructs were performed according to a modified
procedure previously described by Gee et al. (supra). Whole HEK 293 cells in D-PBS
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al2Y2 a203Y2 A27 6.24 7.87 Al4 6.53 7. 51 Al7 5.93
7.58 30 35 WD 2005/016892 PCT/ EP2004/ 008767 -112

89,40 Phar maceuti cal conpositions Contmﬂ@éﬁhﬁ&&msm7

W e . .
subj ect conpounds for adm nistration via sever

routes are prepared as describdd in this Exanpl e_
nposition fo al__ Adm nistration (A Ingredient %
(%?wag%&m e5) st Rl Y LatF vatrgSabet 7,280 x g for 20

oVBgRasiismGhetldhferBa@lf, (R Pdie: WAL SIALS iR biEthd
and .di spensed i nto capsul es contai ni ng about _100_ny
cggehised 8hbSthps tre WBu i mppro ki eraianbya) digrardod and the
pelRs Ag8speRAAPRSEE- ol P&%;arﬁcﬁi bARP 30 b Bl H@l/gﬁ) 74,4°C and 150
Ingredient % w./wt- Active ingredient 20.0% .
o i sihomageriaehior 30 seupseersRintrmEn Ml Erep BT $A04satisg 6) and

chRERRSE o5 B0 x FIR 30 ROLYNI) W%ﬁt?ﬂf&%iﬁﬂﬁ knd h8%oddEation
i ngredi ents are conbi ned and granul ated using a _
PEQsEJ @R tWas pentvated tivempern dimes Tore totad of Hiimes bafprsmesuspenidang the

ngﬁf&mgnaragahgéol &M&&Vﬁkﬁz&tﬁ;ﬁf@% m'm{@b epn%ﬂ JF¥he final

active yrpound .an appropriate ]
THEEHRREPTCPRRPOR MeTedhen exntiiged Adt0RP sterfar 3bm, i) the resulting

LRGSRk ke a0 Pty Gdabi¢a.compound 1.0 g Fumaric
Pacid O.gabe Sodi um ¢ Iorige 2.0 g Methyl paraben

0.15 g Propyl paraben 0.05 g
35S-TBPS binding assay. Membrane pellets containing either GABA4 0By, or GABA,

zP3y2 constructs were thawed on ice, resuspended in 10 mL of 50 mM Tris HCl pH7.4, 4
°C and 156 mM KCl and centrifuged at 48,000xg, 30 m at 4 °C. After discarding the
supernatant, the pellet was resuspended in 30 ml incubation buffer (50 mM Tris HCl pH
7.4,25°C and 150 mM KCJ) at approximately 0.5mg/mL protein concentration. In >S-
TBPS competition studies, HEK293 membranes were incubated with $5.TBPS (5 M
final) and GABA (1 M) in the absence or presence of competitor at concentrations
ranging from 0.01 nM to 10 uM in 125ul incubation buffer for 2 hours at room
temperature (~22 °C). Non-specific binding was assayed with picrotoxin (100 pM final
concentration). The binding reaction was terminated by vacuum filtration through GF/B
filters previously soaked in 0.1 % polyethylenimine followed by 3x1 mlL washes with ice
cold wash buffer (50 mM Tris HCl pH7.4, 4 °C and 150 mM KC1). Measurement of
bound radioactivity was performed using a Packard Microplate 96 well topcount
scintillation counter. Analysis of competition curves and estimation of pICs, values of
test compounds were performed using the software programs ActivityBase and/or Prism

(version 3.0).

compound plCso
ouBoys 0B3Y2
A27 6.24 7.87
Ald 6.53 7.51
Al7 5.93 7.58




G anul ated sugar 25.5 g Sorbitol (70% solution) 12.85

g Veegum K (Vanderbilt Co.) 1.0 g Flavori ng 0. 035
wo%!wm%%o” ngs 0.5 ny Distilled water g.s. 1‘&9’2694/008767

The ingredients are mxed to forma suspen5| on

oral adm nistration. 15 Par éﬁ%eral For mul ati on (D)

I ngredi ent % wt/wt. Act d| ent 0.25 g Sodium
Chl ori de %sto.makelsot r for injection to
Phaggrapuligg 2{’5’6’/0@11188@?01}5@}1’5 %89’16*?0“3 sfqna tration via

seR&l roBtek RTREPAEL ad Sesliiis@Gh \ﬂﬁ@l Ekdmpieportion of the
wat er for injection. A sufficjent uantity of sodi um
chloride is th&%@%&@éﬁ&ﬂ%ﬁl@@—@ie t he
sol ut i oM T SOt O Fediont € SO UTTOM TS5 TgUe gyt o e ght

wtht
filtered thro m cron nenbran 'dlter and

packaged uq&igg eahg% L‘Jefr gonditions. 5 S%%@ApSI tory

For nul =t e VE
i ngredi ent 1.0% Pol yet hyl ene gl ycol 1000 74.5%
Thoingetkytsenengledcnld @§00seddnt’ephies dgtoadhe BbGutd0@mg each;
nelted to St her and m x§ji ‘f st eam bat h, and poured
oS PB Vo apErpPicgos 4oy 5t wei ght . 10 Topi cal
Formul ati on (F)Corhpgsitieh fomiCralohdithistion\(B) conpound

0. 2-2 Spahr-60-2-Tween 60--2--—M-peral—gil 5
Petrol atum 10 m%]ﬁntnar abhen 0. 15 Pr%ﬁmlwﬁarﬂhpn

0.05 Active ingredient 0.0%

Magnesium stearate .5%

Crosscarmellose sodium 2.0%

‘Lactose 76.5%

PVP (polyvinylpyrrolidine) 1.0%

The ingredients are combined and granulated using a solvent such as methanol. The
10 formulation is then dried and formed into tablets {(containing about 20 mg of active
compound) with an appropriate tablet machine.

Composition for Oral Administration (C)

Ingredient % wt./wt.
Active compound ' 10¢g
Fumaric acid 05g
Sodium chloride 20¢g
Methyl paraben 0.15¢
Propyl paraben 0.05¢
Granulated sugar 255¢
Sorbitol (70% solution) 1285¢
Veegum K (Vanderbilt Co.) 10¢g
Flavoring 0.035 ml
Colorings 0.5 mg
Distilled water q.s. to 100 ml

The ingredients are mixed to form a suspension for oral administration.

15 Parenteral Formulation (D}
Ingredient % wt./wt.
Active ingredient 0.25¢g
Sodium Chloride gs to make isotonic

Water for injection to _ 100 ml




BHA (butyl ated hydroxy 0.01 anisole) Water g_s. 100
Al of the ingredients, except water, are conbi ned
and heated to about 60C with stlrrlng A sufficient
1W°&ﬂ$ﬂ?ﬁ§§ of water at about 60C is then addedP(f\;\r'rt'i"ﬁ?“’0'”008767
vigorous stirring to 15 enuk§1$y the ingredients, and
wat er then_added q.s_ about 100 g. Nasal Spray
Thftﬁqﬁw mgretient (HG}ISSS@\?@ i Porigacy éh%we@ﬁ@s jmersion. A sufficient
aﬂmﬁ Eﬂ%&@ﬂ lﬂl‘ieél acﬁgé w%h%ﬁﬂ%{ggt%%al@% sofution 1sotom<:

are prepared as nasal !E{) orrru at1on
tftcmm iz gR4e vpighbwith Ithe reonindenof thaaaier éor 12r¢ct10n, fittered

&%rh%d% 8 %&oﬁ J}mﬂe b £, ﬁipﬁcg QELYSLAlHIAE

se, un1car oxynethy ose, dextrose,
and the I|ke Hydrochl oric acid nay be added to
adj ust pH_ The nasa LY, &gf aﬁ may be
delivered via a nas np typically

del i veri ng abolier&Med00 m croliters of wiowmul ation
per actuati ofictivA ingrydieatal dosing schedalogsi s 2-4
sprays ev&olyethylkiegyuslslo0@5 WO 2005/ 016897

PCT/ EP200%oBe8tehe glycdld00 Wii | e the pressmt invention
has be€n deSCribéd W th reference to the speciiic
enbodi ments thereof, it should be understood by those

| . Thadpetedienisare melted {osetaT avaPsten arbant bahiangmouainbemolds -
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15

20

coRRHRink Q. Aslapll waidhdr ti cul ar situation, conpound,
conpoSi tion, process, process step or steps, to the

obj ective spirit and scope of the present invention
as 5 defined in the elRidBror2Heftidi@hfications naybe
made without departingfromihe fTrue spirit and
scope of the ingeditrdn whi ch shoul d begmetser ni ned
Wi t h referenseivegotipeundiol | owi ng cl ai ng.2-al ong with
the full scope 6pamregfui val ents to which sluich cl ai ns
are entitled IDve&l6Opat ents, patent applications and
publications cMiedaleilthis application afe hereby

i ncor por at ed bPetrddtwrence in their entinéty for al
pur poses to tMehghgmeatent ent as if each 0.imdi vi dua
pat ent, pat ertropplarabahi on or publicati@®@fswere so

i ndi vi dualBHA deuntglzed hyddx0051016892  0.01

PCT/ EP2004/ 00876édisole)l15 Clains 1. A conpound of
Formula I: R 3 Wamar 1 ° NRZ (I) g.s. 100

All of the ingredients, except water, are corrbined and heated to about 60°C with stirring.
A sufficient quantity of water at about 60°C is then added with vigorous stirring to
emulsify the ingredients, and water then added g.s. about 100 g.

Nasal Spray Formulations (G)

Several aqueous suspensions containing from about 0.025-0.5 percent active compound
are prepared as nasal spray formulations. The formulations optionally contain inactive
ingredients such as, for exampie, microcrystalline cellulose, sodium
carboxymethylcellulose, dextrose, and the like. Hydrochloric acid may be added to
adjust pH. The nasal spray formulations may be delivered via a nasal spray metered
pump typically delivering about 50-100 microliters of formulation per actuation. A
typical dosing schedule is 2-4 sprays every 4-12 houus.
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A WR3 whefein: 5 R is CHRIR, C2_10 al kenyl, Cﬁ-6

hal oal kyl , hal ogen, cyan, -C(=2)R, -X2C(=0 X' R;

oWde8eR -N(C(=0)OR n] 2, -N=CRI NRWRI, -S(O

CONR NHR or Cl-10 al kyl vvherfl n2or 3 nonaﬁrgepﬁ?oq“”oosm-"

carbon atons in the aIkyI chattf can be replaced wi th
Cl-6 alkyl, C3.6

VBl B PPt iesfgonyr BRI 3t TefPencedd thegpecine

eﬂﬁbﬁﬂﬁ@tﬁﬁﬁhﬁﬁ@wl’t ﬁouﬁibé&yderst&ﬁd@ﬂh@ls@@éﬁ@}d'm e zi:]rt that various

S HaT e b ErE  BIFA PR GHT SATORc T gempesition,
ptdtﬂﬁp?ﬁﬁ&@ts{ o8 @ﬂe@@,ttﬁ ehe é’tgﬂtitv@@nﬁf Qi@sc@@@éf Sk gf@elﬁ invention as

al 6 aIk al kyl t hi o,
GBI i SHe PSSR eAgA Bar BN B et i th true
Eg 61d scop® oftHe @ﬁ[x}e«%ﬁbﬁ Q\ﬁhliéh‘ ﬁﬂﬁld beltRtR88Rd Hih @eferenchato the

Ioal yano, -NR Rb ere
Zl&}seg]e%%wtm% %I?th' fpquiEplents seiwhidhrmeihdaims are
e@fitddp consisting of hydrogen, Cl1-9 alkyl, and C1-9
al kyl carbonyl; R4 is Cl-10 al kyl, C-10 alkoxy, Cl.6
hal oal kyl, cyano, nitro, halogen, -NReRb , and aryl
optlonally substituted with CL.%6 al kyl, Cl1- 6 al koxy,
Aﬂiba&n@ tsaftlei:;ulpphc@mﬁ aAll bybHGE) JRiteli R %ﬁ? ?n £1%%ereby
ony

, nosul Cl-10 nonoalkylanlnos

l%f%afeiig Fréﬁferfastbﬂf srivety TantlbppeRosasto BresamaleRight as if each

A 8Ral paicht, Yatcn hpINBRoREr MIgSioRvere & ﬂﬂhﬁh&ﬁfﬁeﬁ?‘&ﬁ
I ndependent 'y selected fromthe group consi sti
hydr ogen, C1.9 alkyl, and Cl -9 al kyl carbonyl;
hydrogen or Cl-10 aIkyI RO is C2-10 al kenyl, -NHNH2,
cyano, -0OC(=0) Rf, -S(O)nRh or -X2(C=0) X1R; 25 Rh is
Cl-6 alkyl, ClI-6 heteroal kyl, C2.6 al kenyl, NRRRK or
phenyl optionally substituted wth one or nore
substituents independently selected fromthe group
consisting of Cl.6 alkyl, Cl-6 hal oal kyl, Cl-6
al koxy, am no, Cl-10 al kyl am no, Cl-10 dial kyl am no,
Cl-1 o hydroxyal kyl, cyano, acylam no, Cl-10
al kyl sul fonyl, CI-10 alkylsul fonyl oxy, and hal ogen;
30 R is R hydrogen, C3{ cycloal kyl or C3.6
cycloal kyl -Cl -3 alkyl; R and Rk are (i)
i ndependently hydrogen, Cl.6 al kyl, Cl.6 heteroal kyl,
or (ii) taken together along with the nitrogen atom
to which they are attached are C4.6 allcylene or
(CH2) 2X (CH2) 2; WD 2005/ 016892 PCT/ EP2004/ 008767 -
116 Rmis C-10 al kyl;
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Ris Cl1_6 alkyl, C2.6 al kenyl or phenyl optionally
substituted with one or nore substituents

Wd&wggﬁ%ﬁ%ent ly selected fromthe group consi S,rfl’ﬁﬂ%l’%%4@08767

Cl -6 hal oal kyI Cl -6 al koxy,
al kyl ami no, Cl -6 dial kyl ani ndl>€i-10 s hydr oxyal kyl ,
cyano, acylamno, Cl-l1o al kyl suI fonyl, dio
al kyl sul fonyl oxy, and hal : X and X2 are

1 NESREHEAENS Boraldita 107 - NRF 1- vvhereln at each

occurrence R' is an independently selected RR

radical, or if Rf and Rf arerhttached to the sane
nltrogen atom Rf and BA cah, in addition, be taken
together as C..6 al kyt}ene (NJ_g ( CHJpX (CH2)2 Zis
OorNQNmisanin}_ to 2; nis an

integer fromO to [R) p = 3 mnus the nunber of

A, A2 and A3 which arer’®nitrogen; 15 A, A2 and A3

are independently C or Nwith the proviso that at

| ¥88F"6ne of A', A2 and A3 is CH or CR4; and,

l Rdllycmg C§{%’Iﬂ{y§1 CA Eﬂbaﬂkﬂfhﬂ@g%nr 8485]-€ Hzaﬁf’ur)@%j( =0)X'R,

i soners, saolvates, hydrates; or . phar ma eutl ca

accea{%@éi s NG HRRIRETY. T BNRIRY o EONINHR 1or Cuo

wher. & I
o o&éltey'l‘n wh%/eg% % op?lg(ghzd}g’)enl_t %&&f@éﬂ%@fﬁs{ inhe Qllr?gad has (!%}i be replaced

or OV POarkyar-Wherein 2 or 3 nonadj acent car bon
aRdME; | Wy drddeg, a«tk 'an@}fna'@secac%e pb;:lg C%rcYMaIIJ}I—CQE,’ alkyl, Ci.

-S- or -NR

cyclsakpryerbony- @1—37%17@ »@r a@%éilwyllql 25

3gf K%p@f lﬁgéi/dary@ ea%haéﬂ%naﬂﬁu‘t@tlhﬁécp @Mﬁy&ne & more substituents
aryl -ClI'-6 _al I's aryl ‘or heteroar each

opt |1@ﬁmep§e iepteétf@an\m I PecWishBE é¥ Subsil Gentkkoxy, Cis
d f
o GPEED Y Sl A GRALRL TR By, aic.

xp, C
aI K ytb @@Vlﬁwmﬁ%ﬁﬁl M@ﬁerloﬁ:ybhal@lkﬂozyano, nitro, and -NR*R?, where

monqgg! kylaph n&%”éﬂ‘c nﬁﬁdepéﬂd’eh@y sgleéﬂe&yﬁ&{{' ﬁﬁi%lafu%b%HSISUng of

hal ogen, CI'S h cyano, nitro,

V\herlé’dmgel?acm&m@néfe 9él£(sfhalibﬁ§ﬂpendent I y sel ected
f h |- deyd "
aggmé aﬂﬁﬁrﬁ @Jg%{ksu pgale&m &’ﬂfxggﬂﬁﬁk ﬁl %n? I'RY and aryl

ca

al k@gmon@lmx srmu&@mﬁm Cmg«lkﬁocl mitkexy, %aﬂ&gl‘éno, C;NRékyl-S Q-
o 0L 0% it Aol Myl st
S( O)m awrybrrrenmmlfgnﬂ hdogan, %mhﬁl@slﬁylf orap, m@ro, 20d -NR*R”where
d| aI L%%agg;]%l%? %JF%; Inlylldﬁ%‘?%d‘e}@y %agd ha? oaﬁfygougygonn&ﬁmg of
n| t rhydreged, CiRETREndKe s elk}’]i?@rbanﬂ Rb" are each
D D Sea?LSFEa?ESﬁi o
2365/@168@@%@@@9@#@08@6?0)11 K (GFRb o K CZONX'RS
RMis Crg alkyl, C;.¢ heteroalkyl, C, ¢ alkenyl, NRR® or phenyl optionally substituted
with one or more substituents independently selected from the group consisting
of Cp¢ alkyl, Ci¢ haloalkyl, C;s alkoxy, amino, C,yy alkylamino, Ci.y
dialkylamino, Ciio hy‘droxy%a]kyl, cyano, acylamino, Ciig alkylsulfonyl, G
alkylsulfonyloxy, and halogen;
R'is R°, hydrogen, Cs cycloalkyl or Cs.s cycloalkyl-C_5 alkyl;
R and R* are (i) independently hydrogen, Ci alkyl, Cy.¢ heteroalkyl, or (ii) taken
together along with the nitrogen atom to which they are attached are C,4 alkylene
or (CH, )X (CHa)os |
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- 117 R is hydrogen or C1_10 alkyl; R is C2_,0
alkenyl; Ris C-6 alkyl, C2.6 al kenyl or; phenyl

wo%&s‘;&&h@b' y substituted with one or nore Sw?k‘rﬁ#iﬂ) L Ri0s767

i ndependently selected from t he group consisting o

Cl-6 alkyl, Cl-6 5 hal oal kyR1®¢€l-6 al koxy, ami no,
-IOaIkI mno, C _, () dlalkylamno Cl-10

h%rlﬁ) yalEY:, cyano, acyl anmino, C, -1o0 al kyl sul fonyl,

Cre 10 @l km%utfz@@ﬂdeﬁ ?ﬁ@lnyl t@ﬁ% sw.%stl‘aﬁecRawﬂlS one or more

hy dro o cloalk ycl oal kyl

aI ks szelité u@ﬂf‘@ﬁnchew seﬂsctﬁﬁl .ﬂsonaﬂrlq gw@@ &pPnfisting @ Gues alkyl, Crs

2; Mdsanan idyt egﬂ{oxfrr%ﬁot Py ARESnB, 1:136 %ﬂkﬁaﬁuﬁk@o Ci-10
nunber of A d A3 which are nitro A

and bydrewvalkyh d%ﬁéh c?éﬁﬁW‘C Corr1o Rkl spHomhe pmoﬁﬂ%@ﬂmlom and
at lpgslnone of A, A2 and A3 is CHor CR4A_ 15 3.

The cq und of claim 1 wherein R is CHRFRg, C2-,0 a.
afkyagl X @pe-ipdppandamiy +O- 6F NRaI‘dﬁ@ﬁemRQeia@l ﬁy@m@énR is an
or thépeﬂh&yd sBRELARRS ir5ai0N! bPRARF Ung U Lid u&jﬁ&ea%' the same

4. The “conpound ,of claiml wherein R_is -S

i x2 qlitroyen Ronx R’ pd RRGan, Rpaqdition bergkpndgesiher asgCas alkylene or

ey hxt optional ly substituted aryl; and mis
a(l fpwze E%I)%und of claiml1l wherein R is CHR Rg,

R@lﬁ@CXI@RG))X' , R2 is hydrogen or a Cl-6 alkyl

?Igls%?lnjlt% gngg%b)y substituted aryl. 25 6. The use

aconp according to formula | ~ N W

AnRSan imtegeefram (Ro p,svheryp 253 mlmﬂ%lﬂlmb@@fﬁégtﬁ @dARawhich are
@1&’8@%3 hydrogen, C2_,0 al kynyl, Cl -6 hal oal kyl,
Ipcy’é | kenyl , hal ogen cyan, -C( =Z) R,

@@:@M re 180erRASTHTC or N GithAhoORvEo that at least one of A, A2

NRR H,OIC%D ', CONR NHR, aryl, heteroaryl,
V\,here éac aryl teroaryl is opti onal Iy

individtal tsotreﬁ: \mctetmonre non-rappnie ©ixbyes olisamsrs, solvates, hydrates or

PR e RS e 00 ooy ©

2. A compound of claim 1 wherein:

R! is CHRRE, C,.10 alkynyl, Ci.s haloalkyl, halogern, cyano, -C(=Z)R®, -NR'SO,R®, -
S(O)mR5, CONRINHR® or Ci19 alkyl wherein 2 or 3 nonadjacent carbon atoms in
the alkyl chain can be replaced with -O-, -§- or -NRS

R® is hydrogen, Cis alkyl, Css cycloalkyl, Css cycloalkyl-Cis élkyl, Ci.
salkoxycarbonyl-C; .3 alkyl, C;_s haloalkyl, or aryl-C, ¢ alkyl;

R® is aryl or heteroaryl, each optionally substituted with one or more substituents
independently selected from the group consisting of Cy.¢ alkyl, Cy¢ alkoxy, Cig
alkylthio, Cy.6 a]lcylsulfonyl, ammosulfonyl, Cy.;p monoalkylaminosulfonyl, C;.10
dialkylaminosulfonyl, halogen, Cj.¢ haloalkyl, cyano, nitro, and “NR*RY, where
R¥ and R” are each independently selected from the group conmsisting of
hydrogen, Cy.o alkyl, and C; s alkylcarbonyl;

R*is Cypo alkyl, C,_1q alkoxy, Ci¢ haloalkyl, cyano, nitro, halogen, -NR¥RY, and aryl
optionally substituted with Cy.¢ alkyl, C;alkoxy, C,_g alkylthio, Ci.¢ alkyl-S{O) -
(where m is 0 to 2), aminosulfonyl, C.0 monoalkylaminosulfonyl, C;.10
diatkylaminosulfonyl, halogen, Ci.¢ haloalkyl, cyano, nitro, and -NR*R®'where
R and RY are each independently selected from the group conmsisting of
hydrogen, Cy.¢alkyl, and C; s alkylcarbonyl;
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-Il's allylthio, Cl1-6 al kylsulfonyl, halogen, Cl -6

hal oal kyl , cyano, nitro, -C(ONRaR , and - NRaRb,
wonvesmsia and Rb are each |ndependently SeleC&QﬁﬂﬁﬁgﬁMmgm7

the group consisting of hydgﬁ_ Cl-9 alkyl, and

Cl-9 alkylcarbonyl or IO al kyl mhereln 2 or

g@yﬁ .atons in the alkyl chain can be
rep?a eéééﬁg%(ﬁ 7 -S- or -NFf R2 is hydrogen,
Cﬂ3%3§&kwﬂkamﬁ 6 hal oal kyl; C3-6 cycloalkyl CB 6

al kyfgabg a%%aﬁ%?? %)r?)% Pﬁec'jyf‘é’l’%)ﬁﬁagﬁ’ W{ﬁg W&Pycrne or more

or asqhsﬁtﬂenﬁs mdbp@ﬂdﬁnﬂlmeieetad ﬁanndthargyéupomrﬁfsﬁhg of €6, alkyl, Crs

al kyi .y pt ona substlt t,h one ar

subsk] ? b cfh‘ dént 'y érl%c i %l weg%hﬂ’%mm’ Cr10
c - thhbmaﬁkﬂlqmﬁb ficylabfina) Koxyalkdndfong, atigh alkhRBulfényloxy, and
arylhﬁr heteroaryl each optionally substituted with

one or %Y e substltuents i ndependently sel ected from

t R s ohpimgﬁslcsjﬁcmaﬁifﬂ@Gﬁs@ﬂdoy]kyLCﬂ,g@kﬁj koxy, Cl-6

abg I OR_ -6 al kyl sul fonyl, am nosulfonyl, Cl-lo

nonoal Kyl am hosul fonyl, Cl-l1o dialkylam nosul fonyl,
hah@gﬂnpugkrﬁmhahmatkyl cyano, nitro, and -NRa Rb ,

S el 0 BRer R MISRARIGL P FEkSE e whichr

and ﬁ&ﬁ@ﬁ@lkylcarbonyl R4 is Cl-10 al kyl, Ci1-10

Ikox Cl - 6 ;hal qal nitro halo
Ana e g o or Ny e ot mal & R a4, 47 and 4°
mé&knyRtl 6 alkoxy Cl-6 alkylthio, Cl-6

al kyl-S(0O,,,- (where mis 0 to 2), am nosul fonyl,
C1_10 nonoal kyl am nosul fonyl, C-10 20

3.dTad m@nﬂmmlaﬁmnwherﬁa 26 g@@HR@t& 6, Ralkoayiky] o haloaB8.or

itro are each
ﬂq p%rﬂég‘ﬁ‘i]{qﬁe% 8¥R§ti tlﬁ@P@ﬁ’f@J}b %H@%t%dc Hy of
hydrogen a - 9 aIkyI and Cl -9 al kyl carbonyl; Ra and ‘
e g B & PG RSO e,

hydyescaaral dy, 1C1R3 & Bﬁagwatsydtute@a Aldkylig ni oal kyl
%?ggo carbéﬁ%glkyl(@hQS acyl, C3- 6r§ycloaﬁkyl C3.6
Cyd oal kyl -Cl -3 al kyl, di-C3-6 cycloal kyl G -3 al kyl,

5.Chc &&ﬂ&ifl@whn 1erhelr@n ®iOaRKY RE 1@5(2('390)1 RY, R? is hydrogen

an1no arbon - cyanoalkyl, Co-
eqﬂg‘ﬁf ié\ lsnﬂb’t%la%y@rimu 6 al kyI aryl ,
aryl Cl-6 aIkyI heteroaryl het er oaryl - Cl4 aIkyI,
yl-Cl -6 al kyl, henyl| - CI 6 aIkyI and Cl -3
aT 330 ﬂB%WP%‘P‘E%FCW‘ﬁPb .6 cycl oal kyl and a
phenyl group, wherein each of sald 30 cycloallcyl,
phenyl, aryl, or heteroaryR groups is optionally
substituted wth one.A& re substituents
i ndependent |y seIecTed ToM.the grogp consi sting of
Cl-6 alkyl, C-6 -6 al koxy, am no,
c-10 alkylamno,(R -10 dlalkylan1no Cl- 1o
hydr oxyal kyl , cyano, mtylamino, Cl-1o alkyl sul fonyl,
Cl 10 al kyl sul fonyl oxy, and hal ogen, and each of
Ld am no groups is optionally nonosubstituted or
Bafic%tbstituted with Cl1-10 al kyl; or,

R1 is -NR'RY, -CRRR’, CHRIRS, CO,R?, -C(O)NRR, hydrogen, Cy.1 alkynyl, Cy.s
haloalkyl, Ciocycloalkenyl, halogen, cyano, -C(=Z)R°, -X’C(=O)X'Rf
NRSOR®, -N[C(=0)OR™],, -N=CRNRRY, -S(0).R", CONRNHR®, aryl,
heteroaryl, where each aryl or heteroaryl is optionally substituted with one or
more substituents independently selected from Cl_g alkyl, Ci¢ alkoxy, Ci¢
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Ra and Rb are taken together with the nitrogen to
whi ch they are attached forman heterocyclyl or

wohetgrneseyl ring selected fromthe group consipgtigidosfoosre7

pyrrolidine, W 20051016892 Pgﬁ%EP2004/008767 - 119
piperidine honnpiperidine ahydropyrldlne

, 3 hy a
§H‘ i’lt%ué:i’ rcgﬁy osgisf% ‘31 iﬁag Cl?é‘fd drepyr PR éO)NR R,
hex ahyidr-bWRl nivtiereeR® amyR%\m eaihnﬂdep@nﬂmtbrzse]meted from the group

ot Haghiiafie, pEPESES, Goo BKIL S R TRASS AN B! is Cro allod
substwientind oni3tdonadiacat carbor afonsibshé slkdrbsinseh de kadaced W1th -

fromth tconsi sting of hydroxy, oxo, Cl-10
d g%fﬁﬁ&hydroxyal kyl, Cl-6 al koxy, Cl-6

al k
aIR%x@hﬁd&%kn,{HgdﬂWL&mmﬁﬁﬁﬂdﬁﬂ.Cb@tyﬂodkﬂaﬂbﬁwmﬂdﬂkybCh3aﬂqﬂ Cis

gm 20 r bon% rg%a% ]éﬁgﬁ:&} &ﬁﬁﬁ f (gél_a%lsulfonyl, aryl, or aryl-Cy5

al ky latkyt, fvoliver biangait arvh ot g, f; oy &ﬂbpﬁonzﬂﬁdubl‘t&ﬁtﬂd with one or

wherei n each.of sai enyl gr IS pt a
s RS BT UERS hERsR Ve G omh Gapibnhy halgallol, Cr
sel e@n@&yfahelmaﬁl f; al kyl, Cl4 hal oal kyl , CI -6 aI koxy,

1o al kyl gm , and .
ha 05 %Bﬁ %%ﬁy acﬁaqpalogﬂﬁfnsl%gmﬁ%isw% Bi5tFToMAFY Fubstituents
nonosxw@teh&mcteﬁﬁedlfﬁmbﬁd i@ ctonkibtindCht &0 Allddy C, ¢ @koxy, Ci.6

Irrgr g%ﬁﬁ?’ﬁh@ﬂ %ltlénlan% BJ%H’ ’loilﬁbﬁ%logfﬁ P (%Sg :ng;ﬂg%]aggﬂosulfonyl Ciao
hydr Iﬁhnﬁsﬁfdiﬁflﬁmaldgén,l\@_s ]ﬂléﬂlkﬂ ScyRilo,afietoRen@ L HR* RY, where
B e g R e et T Bt PO Te st L0ty of
al koxlzaidgvh,,clgllaﬂaﬁd ahcléﬂlsmkﬁadﬂwh ll C: 6 het e:r Ea: kyl A

oy isdnky PG AR ot AT mro, LS| B ar
cycl %h&ﬁé]}y%bé’ma{éﬂ%th ar. a'élkylacyé alkdy, al h‘hlo <|:1k6 alkyl-S(O) -

heteroaryl, heteroaryl-Cl4 phenyl - a
di phéwPertecm Ja| kylo, 2 namerossﬁ )ﬁw lsmti@? éfaanﬂHfonYl Cr1o

bot h daikAaeBrofulforR dHakosen 20 ﬁal@ilkﬂy Lya8608M50, WRA" ENR™ R where
each of sal cycloa Kyl

aryl, . or_heteroaryl
groufs P8 o%t | Bhat da%qngﬁleﬁveaelﬁﬁtﬁ% fprie ¢ growp comsisting of
subs%& &Laaﬂ§ﬁgﬁ&d§FMkﬂaﬁgb§ﬁted fromthe group

conS|st|pg 6 al k al oal kyl, Cl -6
al l%o%qd offE Fech @ﬂeﬁgdﬁrﬂawléﬁﬁeﬂg eXIOER etmetingPhbydrogen, Ci.

and haheyen;, Q,Fdroﬁan@mg\ faug@k@& ﬂm&%lt@l b RhrBoxyaliyl,

a dival ént graqup. sel écte al Kyl i deny

Cl - 6 2Rdt &@WﬂyﬂCﬂeﬁw w@albflz@m Hhrli - eﬁwoalkzécea alkyl, Cy
cydogkieybamliky, | '1 %{Mma}@ 6,, Cxxﬁﬁﬁicﬁbﬂonﬁ%&?ﬂ C1,56cyanoa]ky1 Cs.s

"6 'het 6roc Iylldenyl

al kyl - alkylldegy
het ebsEyeRFyl 3+ bﬁtﬁsﬂcv iy, aryl, aryl-Cis alkyl, heteroaryl,

het e | | ds an 1-3 &
e

| T de
het epRitfRtedmith larptkw ‘Pﬁeﬂylpaﬂfﬁln@%&b?fwﬁgsﬂupcwperem cach of said
al kyleg&batiyy, % y?‘ 'a{%ﬁ rBf'he’ce%h‘%ﬁ BuSais BpRbnaH 'sgbs’tltuted with one or

cycloalkyl eteroary oups is

opt | SRRIFISYDL By E@iﬁpﬂmse&ﬁé@do’éomﬁh%g@@ﬁsqowm ef Cy.6 alkyl,
i nde@?g@?ﬂﬁMI S@ FQE(%nyz&Qﬁib @lé(? aﬁigiﬁ)ﬂmo,%; 8 dialkylamino, Ci.10

hal oal kyl am no | am no
Cl. 1@@%@@ aﬁ’i’@é’v ac alCoge Alkylspifonyl, "Crao allylsulfonyloxy, and

halogen, and each of said amino groups is optionally monosubstituted or
disubstituted with Cy.1p alkyl; or,

R® and R® are taken together with the nitrogen to which they are attached form an
heterocyclyl or heteroaryl ring selected from the group consisting of pyrrolidine,
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Rd and Re are taken together with the carbon to which
they are attached to forma C3_3 cycloal kyl or

whanedssecl yl ring; 35 Rf is hydrogen or Cl_1Gcalwegbosioosre7

R is C2_10 al kenyl, -NHNH2, jgyano, -OC(=O R,
-S(O nRh or -X2(C=0) XIRR, WO 2005/ 016892

PCT/ 0 |
e e?g%?gﬂ{e Wﬁgplpeﬁ%%%%e&l\%y@o‘p%ﬁ{ﬂé}’ 1,?:,]3» 46tetrahyclIPgumohne,;

substit éar WG&H@OB% nn#egahxﬁégrmrg@mes exahydropyrimidine,

d
o 29?{3%5%& PR oS SERDoERN poLRY pfingle, and
al ky KRR ‘@err @adup%fa@ K RooPtonaly ulsitirtes pethkghe or more
cyanaibsﬁﬁ%h@%&ed%ﬁ&e%rwﬂ; §&Hsfsﬁﬂ§ log h%:lr %Q oxD G0 alkyl, Cuyo

al ky| sul fonyl oxy, and halogen;

C3. 6EdeREAmby 10 alkezy, 6Cry elkarrallyl.- Ct 3alamcylkyl RICYIaIadyla.mmo
Rk a e d

et e oReRr SR AR e SR gy Bnositon

taken toget
nitr Gg@raﬂaﬂw}@ﬂﬂawmce I syl for aehd Qha’(}ds WHeréin each of said

|a|sky EG aﬁ,%lpg %ﬂ%}%{lﬁi@ tutgr_pwﬁgny ]]Pg’gen%f)}ﬁéé independently |

subs selectpdefeomi Gu aBiyb Q)rs , Qubslkpm entizo, Ciig alkylammo, Ciao

LML ST O 0 U ALl

al kynmpmbsum:d onra|dn@yba¢ut¢d . Mo ha,ﬂd}d@malislqcbntmned in a

cyan

a%/ky?m?@llrlﬁ% ghdl dﬂﬂ ())ip &%&9&%@%&@ are
GXYé-hrsa]N@Y TR at each occurrence

€ sane nitro

Rf | calhyl, Coiabidiroxedyl be etéma]kﬂgﬁﬂaelﬂcyﬁblca@ﬂcﬂi Cus heteroalkyl

| k

gn Yneggggoﬁ&%)s %I%.Elﬁélﬁ Clafn Tt eb%qg; ah%ocarﬁ Cydoalkyl Cr-s
wher dkﬂ &i~-Gs_gieleslkiyh € naditpearyb hﬂ@l.ﬁﬂ{}&l’i&tﬁﬁm Il‘&tﬁroaryl-cl_(,
greleect edﬁ%%g]'cf he l’gi?ﬂ %{Jnél stihg Cg?p ng Ib%mutef ywith both
Cl - 9Ca4 yloalkglarkba pilct[yﬂ) gyaipkwhf;re@leﬁhaiﬂsmﬂyzftlbylﬂcyl phenyl, aryl,
g}llcﬁ%rg}:gﬁ%l ta.p}&gﬁgﬁgal i O%’cﬁ(ﬁ'ﬁ%ﬂ&%ﬁé&%‘%ﬁ%ﬁ'% 01 aré/r mogg stbstituents
CyC| mdhﬁb@]lldeﬂb[ ﬁlecaﬂdk@dm ﬂﬁiﬂ.grﬁhptmscming}df Cl.Qél:kib Cis haloa]kyl Cis
am gl i £10 AE008AT ORI Ghibulogen; o,

cyanoal erocy
h&X endé{;’? (atq/iak&itcige‘eﬂekyd formr @/ﬂJ,valamtygre@}i sfeabdk$tom C, 5 alkylidenyl,

gletqe/ %x)é{eﬁoallﬁ% qg r%lrs oa]kﬁf dh‘%}id,sﬁ%‘é Eérdogé(y?a]kyhdenyl Cs.s
submcbu]ﬂcgbiCm taﬂcyﬂ}taﬂdyhdtn@ Gs. 4 eteoadyylideanl] @;.pherydcyclyl-C; s
9" oUk RS eED. BAGR PhyRREC, ; aligTidenyl, aryl-C,.; alkytidenyl, aryl-Cys
alkyl-alkylidenyl, heteroaryl-C,; alkylidenyl, and heteroaryl-Cis alkyl-C,.;
alkylidenyl, wherein each of said cycloalkyl, aryl, or heteroaryl groups is

g};g i 1 greagtateg GREAGEILLY se?eeéte%&ﬂ a & ﬁglcsgﬂm e grhyRogen, C,.

optionally substituted with one or more substituents independently selected from
Ci alkyl, C; haloalkyl, C;.5 alkoxy, amino, C,.1g alkylamino, Cy.;q diatkylamino,
and halogen; or,

R%and R® are taken together with the carbon to which they are attached to form a Cs 4
cycloalkyl or heterocyclyl ring;

Rfis hydrogen or Cy.19 alkyl;

RE is Cy.5¢ alkenyl, -NFINH,, cyano, -OC(=0)R’, -8(0)nR" or -X*(C=0)X'Rf;
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cycl oal kyl, phenyl, aryl, or heteroaryl groups is
optionally substituted with one or nore substituents

woRnepesatdent |y sel ected fromthe group consi seCngrefo4/008767

Cl.6 alkyl, Cl1.6 haloalkyl,_ ¢k 6 al koxy, am no,

C1_10 al kyl am no, 01.10 di al kyT am no, Cl-1o0

hyRFr 8. Y AIHeH |G, ; ERRBIACY). MR Or Bhiswt Spti &ﬂg,'

Cl-10 al kyl'sul fﬁonyl oa;(]kﬁ an?jm(&g%al ogenI &ﬁh g {’1 substituted
sai d Ve o off BepsSubstisaisondsnepdensiyosiepisd iom & gypup consisting
di sulgt i pt liglRyel k) ity W0:200%, 016363

PCT| Epzow/ﬂg%m# BiodRyR Qb are taken todg?l amino,  Crio
wi t h digigrlaminoe geno thydugiyellyls egncar asvlmia® hediof ék?iﬁléﬁmyl Ci10
het eL@ehg fé(ﬁ 1&{%' 5&?&&&8?6&' ring selected fromthe

group_consi st rolidine, plperldlne

hoRopRp drildicas, 3tséw19ﬁlﬂdp© B+ Fxilqadkyl-Coos alkyl;

1, 4 ré

18 JUR & Zﬂ*?'é%?%&s%ﬁf hRTToRe™ Gy ik Gy Beteroaligh o () teken
hex aksastispylongivwitnide nBrogerassh telWhish thayree atiched are C4—6 alkylene
nor p i zoline, pyrrole, pyrazole, and
|ﬁ1d§gaFﬂ?h§ﬁg%g?each of said rings is optionally
sd&sﬁﬂhuﬁéﬁﬂmnth one or nore substituents sel ected

%n}t E%f %{kgr't‘p%;; ?%%a(xyl' %gyﬂéng%gﬁeﬁ%lgx%&gfgg with one or more

aI koxylmnkqﬂnis mﬂep_@danﬂ}n @ddedtqd fromctpie, gr«aqytcamsngff of Cys alkyl, Ci6

gm ﬂoca%gj% ém nosdl fcg%nmifg%%ﬁ 1C(56 dialkylamino, - Croo

al ky lhgdutofxmiwlanyam, agid oo ICh@m;dkalﬂmlﬁmyl dndo phgbylfonyloxy, and

mherﬁag %gch of said phenyl groups is optionally

subs Bted with one or nore grﬁups i ndependent |y

seX eatd &K faroimdepesdaityyiQ- &t abateiy bt eth- Gocurrence R? is an

Zlnléo@d[egangﬁnenﬁg gg'ctétg ﬁarlaﬁl)’és O Plgf rﬁnﬁ'&'{d are atqglc%ecl:f Yo g‘seﬂ%& nitrogen

opt i atah, R aminﬁgubm i tutédition. dtjesmhst |tbgﬂtm wi ¢ alkylene or
Is contained in a 15 pyrrolidinyl,

plpegcgﬂﬁ§ﬁtﬂﬁ%?phollnyl or piperazinyl group; A,

AZZ&ddoANC&Fe |ndependently Cor Nwth the proviso

t atsgt kqgsﬁ one qi Al, A2 and A3 is CH or CR4;

and 'S PREECRUST { ¥otter s, racemic or non-racemc

m x isurestapbr rson@Lsp, whd:rvapt=e§ rhiyds 8teasurober of A1, A2 and A3 which

-pharnaceﬁplcally acceptabl e salts thereof for the

nmanufECTUPeS™Bf a medi canent for 20 preventing or .
t rRaatalnngbd kas0sadie ﬁﬁd@hmmﬂmselaab@ franptiei gmu/j;EconSIStmg of hydrogen,

allo | ul at,or of ece us

acco éﬁ?gng¥§i&pér ggﬁgogﬁﬂ %?ﬁﬂnoﬁkﬁ, Cr0

for mdlu%okYaHFﬁil dcgl, CNB@R[I)&IIE}JER%B@RZIQE!H@H@R@ ARG ARE 5 ¢ cycloalkyl-C.3

- (O ;  hydr

el OHNED s ORI E s Rar R KO gl Crg cyanoliol,

;1 C(=L}xR, he’cé‘dEs’i:}f&QrI;RCs 3 ﬂe@:ﬁ&dyl -CONRIIHRaryRrakl-C, ¢ alkyl, heteroaryl,

ete oar acC a or et

opt | SREr-Cielnfupbeion i SPPRGVECsn by e o ol

[ ndepﬁlﬁl wiﬁliﬁal dr1] witheh c&hta&dg,l d:( dy@hﬁl n]lﬂ'i%fl- :ﬁ:dla;i iﬁ%énl,y'l giGhipSwhdrkaxaach of said

Cl-6 a 1,0, a sul.f on al.o

hal o&Y QW%@ APy ¥ "é(lér Rlﬁ%sﬁﬁg‘?d with one or

wher end?a sa]mmlfélmﬁhﬂepadhnﬂm mhmeaald”w‘rhltye gmlup Gbasisting of Cp.¢ alkyl,
C’l-ﬁ haloa]-kYL Cl-ﬁ alkOXY) arm'no, Cl-l@ alleamino, C]-m dialkylamino, Cl-lO
hydroxyalkyl, cyano, acylamino, Ci.j alkylsulfonyl, C;.y alkylsulfonyloxy, and
halogen, and each of said amino groups is optionally monosubstituted or
disubstituted with Cy._yo alkyl; or,
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30 fromthe group consisting of hydrogen, C1-9 alkyl,
and Cl -9 al kyl carbonyl or RI is CI-10 al kyl wherein

wo2oasro18sononadj acent car bon atorrs in the al kyl pciaippo04/008767

can be replaced with -0-, or -NRR2 is hydrogen
Cl -6 alkyl, C3-6 QICIOaIkyI %% 6 Cycl Qal kyl -

alﬂ“yind @1 a@e ?ag(lgﬂ lté‘l}ﬁﬁ\%ﬁ With the gltrggeﬁl hEul ﬁﬁg A i’tﬁ%ﬁéd form an

or aryl- erein sai a% of ar
35 o‘%ﬁfﬁfr@ﬁélﬂi Pr bﬁ@sqalrﬂmmel@ﬂeﬁ guewp@onsisting of pyrrolidine,

sub S I 0

B o D e ity oquinoline,
200511@)16892319@?¢1E@290Q11@087t@f¥3hYd1mdm, arhgkalydropyrimidine,
het e 0 S e

ror & St ar et R o H kR ey Pty ffeccle, and
gr oupridareli sthieregeash o saBl ahgoyds, ompnﬁlsamﬂxmga,tecbwns one or more
moncaP IR R B o B ASIEIR0N, Shoch L i
\I;\;:]II dg’énOXY@kY]E) tal d&beICl scglhwgfalkﬁlatﬁalp amgoallyRa SREL acylamino,

er ar e r.Om
t he %Fgug)b&ﬁg St nagmgga?%é ro en?q.ﬁ%lto %rb?%} h&mnosuw)nﬂ
CI alik ﬂfﬁ@r}ﬂdmlnmamcﬁﬂfw ahikyg] andChha@l, a'ﬂ:leoany gach of said

ar yleipht%ﬁt 0{?}0 ﬁs )? Eﬂpr %ubfsﬁ temLtR %?1@ o arfl‘E;a | grbl@l_s_lgdependenﬂy

al koxlecte@rotn € -klkyhiCos h@balBYIaCkyﬂkﬁ(yO)mmo, Guwhadkgamino, Cigo
Irrgnco)a{ﬂgf}%%urﬁ ﬁ%’ﬁj %{ﬁ%@,y C%? %Oof said amino groups is optiomally

di alrklyh@mbstctststﬂf @myﬁ;sufbmitxﬂgénmﬂil%lmaﬂlqzal byl is cystamed in a

nitr eag ch

ool St PRt fro R b8, g o
Auregnéépeymmtbm@ oEIN gmw thy @mmm)myt at IRat ane of A', A

Rb ar qﬁgﬁnd ntly selected fromthe group
conS|glt‘[li‘aﬁsg&_ffOI og‘gn _ 9 alkyl, d-10

inHixttuak ysahdeyd, ,ra:ﬁth oaldcmlxgaaélhmymlxtﬁ‘ﬂes of ad;dnydr!; mobratek Wyirates or

PR RT3y it RSN for Ths CmiaTies 5 2, Piggiament. for

preYerfing et efeadtddibordets-alibviaed byal jogltive Glledtmc modulator of a GABA,

am nocar bonyl al kyl, Cl -6 cyanoal kyl, C5-8

R @ Yr ocyclyl, C5-8 heterocyclyl-d -6 al kyl, aryl,

aryI d-6 al kyI, heteroaryl, heteroaryl- Cl 6 al kyI,

| -Cl-6 al kyl., diphenyl - nd C

e agonBed ta e BiBRrabon s comPed of BBRGE Jnd
p&kérhylmbummm‘fe‘t @H’Rfaétﬂomf‘ SHOYINRIR hodrogbk 5.0 alkynyl, Cye

e S e tlaisnss Belhsrd SHBS: 1SR, CRRSE.Re, -S(0)R°,

| ndepENREMHRY, s6l, eﬁbteﬂ)afrﬂomﬂer@ egﬂp lapylc oniesdrbaigl &f optionally

Cl 6 l%fftﬁ‘j?fidﬂ%%ﬂe %aflnggé ﬂf@aﬁ%w&ﬁﬁa bty gelected from Cy qalkyl
hydrc%éﬁk |C;§a)ﬂa)ﬂﬂno,®1)@|a&d‘ylsﬁlfom@ halgked| Ky BbdiOAYdyano, nitro,

ny. and,each of
on ¢ APNE Tt N TR oo i St eRe gty seected
25 Cﬁcﬁﬂhﬁé bﬁd&peﬁnmﬁﬂg af H@d&ogeﬁr < Bﬁkﬁnﬂld?nl_@ﬂleyl&ml or R is
t oget her e_nit en,.t o
e S A PR Bt Erb PP R GoribcAllg crn can be
fromeplh&mqymgogs@;sbm‘;g of pyrrolidine,

R%is hydrogen, Cy.s alkyl, Cs. cycloalkyl, Cas cydoallyl-Cy.3 alkyl, C,.¢ alkylcarbonyl,
Cie alkylsulfonyl, aryl, or aryl-C,s alkyl, wherein said aryl or arylalkyl is
optionally substituted with one or more substituents independently selected from
Crsalkyl, C; ¢ haloalkyl, C;_satkoxy, and halogen;
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pi peri di ne, honopi peridine, tetrahydropyridine,
1,2,3, 4-tetrahydroqui noline,

wolzo2s/@iedeat et r ahydr oi soqui nol i ne, tetrahydr opy midtigi206/008767

hexahydropyri m di ne, 30 pyraz%i di ne, piperazine,
mor phol i ne, imdazoline, pyrrole, pyrazole, and

| nplazoleor w&@f&:ﬁaath{p@wy G bgaﬁfcé@ woR! a&r@ h%sre substituents

substituted wth one or "nore stituents se

f r omin@epegaeonily selsatst fram gh@grmmlynnmﬁ& Calkyglp Cy 6 alkoxy, Cig
al kyl Ky, |

aikgégglkyl 16Fﬂ§&£g%?ﬁ05%ﬁxgaﬁgﬂﬁ él%cy SHHHOﬂﬂﬁnnd Cr-10
amn @iﬁ}HOSUl@InYl@ah}ﬁen:O@af bdeglkel &ypno, mtro, and -NR*R®’, where
am ngqga a.?QnR}I’ a&%n&’chaﬂd Eﬁ{:ﬁ’?%}ﬂectéé J‘Qm ©ORSEP) consisting of

al kyl sul T onyl am no, onyl am no,

- wher éiYﬁI%an#C@faﬂ@’hladd Cp;h@lkyllca@poﬂps is optl onal |y

soRer b PRI B0 R0 TRIGIRA Yo, JBPRASRY 'NRRY, and ary
al k ?wmoaﬁmb;mteﬂmgi Ry dlylnG;.- sm mcomcwkﬂﬂ?&,gm&ﬂad -5(0)m-
PCT.

and gﬁ%ﬁg fm9 gg(g ami’ gm%&hﬁleﬁ é&tf’ ﬁgﬁ?aﬁ@lugmomﬁonﬂ Crao

groups 1s O
monostidkilaminosd foayl, diabages;t Ct-whadaliyls hya@fbf nmoalaln;u “N&f R® where

| s cqpt g, pegh'if), eacﬂy d«%e H‘%L sel@ct%? gl néﬁl %mgﬁ consisting of

nnrphollnyl or pi per 2|ny
hydréwﬁrog@h,(ﬁgaﬂdybnydcabalﬁﬂmbanﬂ R are each

) ;gfaggcggeﬁg gch%gh%%kagndfégf@i%a%gg B gpn?snss%gngopﬁyamgm, o
al ko»yﬂdyk}ﬂx,m Iﬁﬂﬂfﬁfqaﬂdyylﬁllalaﬂ@b:kgﬂqfl @&Mﬁéﬁ@ﬂq’hl@g&b carboxyalkyl,

CyCl og’ﬂky c@é)%fqu%g%@%ﬂ& mlkgrl-%. l"%‘“@d@s glkﬂ Cis

Oy O BatekadlkyGl CR,oakinyrqallat,y ;. maﬂmﬁnoﬁ:‘ifbﬁnﬂhlkyl Crs cyanoalkyl Csg

het 6
i phenTSe b Ry P oG A e Friben fot, Reteroary,
bot h hatei@r@3c,6 @lkyl ophéayl- Caladalhylphﬁplyénybﬂwmnthahau T allol

or ous s AR  Gisca PORR LA Vo Bogh WP dach of said

subsicydlomk] S%hegﬂd eqyia rod éﬂtekqarsl@renpsed of:ﬁ@mllgr bﬁ)s@hﬁu@ with one or
consi stin a

o Ro e B St P Bpefficami ot TSR Y woup opristinef Ca alkrl
ang Iﬁallsdg&mikybt r¢s. Rallkafo? a‘admad f rellllahﬁdylahﬁml d tgﬁfo diglidlardiho, Ci i
a di en sel ected fr en

o o R RS Tathel K0 FhibuBia s Rekuioylosy, and
clygoala]og&n,ahﬂ@ |ehc|€l:e vy | sa16c1:3h nbno Cgtoh‘iﬁtalldﬂ?jbbtx@iall ¥ C%nogosubstituted or
a enyl , eterocycl yli denyl , .
het)érbsgé@/tﬂﬂ %flkYglgqul i denyl, C3-6

hﬁfe&mi:ﬁ?: el tﬁkdﬁyiogﬁﬂleﬁwﬂhhjdb Irﬁi@dﬁQ&hk togﬁhﬂ:h ey 3re attached form an
a e ide

Pt oP B Moo g st O HLe ebity roristins of pyrrolidine,
al k?/bilﬁildﬁle, aﬂldﬁ;abplgem&hh e, Wﬁﬁﬂ@idﬁomﬁﬁh@f 1 Qél,ﬁﬂtetrahydroqumolme,
cyc or er 0 ups

o SR eelidiegiming: ey S oHBRiAiSy rohrrlnepimidine,

Ihnldepi?jk‘mdﬁiﬁlh@( pHleeeimg fﬂo@ﬁholﬁ]e &nﬁﬂ&yﬁlme,c}jyﬁole, pyrazole, and
al oa

G S Bniiatey e o Ol fite g PRI i satieRavidy gne or more
t ak e sutistigenhael et Hrdoh &ecgb’ap mohﬁstwgl Fhyihey, (g{ogcl 10 alkyl, Cato

ttaghed t C3 5 | h
ra| ngg &ox a(ik\]tlo [ns aﬂlkOXY: Cis aik 3! 1rw al%gnecaﬁcyy acyl acylamino,

aminocarbonyl, C;j9 aminocarbonylalkyl, ammocarbonylalmno, aminosulfonyl,
Ci-10 alkylsulfonylamino, aminosulfonylamino, and phenyl, wherein each of said
phenyl groups is optionally substituted with one or more groups independently
selected from Cy4 alkyl, Ci haloalkyl, Cy.6 alkoxy, amino, Cy_1q alkylamino, Cy_iq
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25 Rf is hydrogen or Cl-10 alkyl; Rg is C2-10
al kenyl; Ris Cl-6 alkyl or C2.6 al kenyl or phenyl

wooptdaesh| y substituted with one or nore subgCiEwreni®os7e7

i ndependently sel ected from-the-group consi sting of
Cl.6 alkyl, C1.6 haloal kyl, Cl.6 al koxy, am no,

Cl- 1& lé)ﬂlm’ﬂ Aed Kalogha, Q&hd| kachast neid %111@ S9ups IS optionally

hydr ox yano cyl am. no, yI su| fony
Cl- 1‘6‘°§P%§’F%‘GF 1 Bisybtigiige oé:eﬁ) L grRis 2bdsined in
hydr & ’\gﬁﬁlkbﬂhoﬁﬁyl@r Iﬁp@mﬁh?agrlsu -QL3

le or I s an_ILpipger rom0 to 2; 35
nE égkﬁ’ﬂr‘?cr?f‘elﬁ’éllm}% ¥ r}% ﬁ‘ = 3 minus the
NRH8H RObreNach Avde eﬁ@y !Mécfeﬂ fréth @héﬁgﬂ)gg gﬁﬂéisﬁ\ﬁ@ lgg hydrogen, C;.
a re

2005/ 892 PCTI 04/ 008767 124 _and a
eaclp Wd}@ﬁ}tr‘?’@' |, &k rdhyh fres galiBioati i atsi hegeroalkyl,

of Wﬁé’@ﬁ%cycg@ € Hétkﬂd;fé)@lcl Godw dﬁ?&%ﬂd@m}’l &g &CIOaIkYI"Cz-s

al ko | kyl i oal k
car b%%g%ﬁhc :1 § CYgl@?]kyl- y%l]}’b &F’)ﬂg@l 6 a@gd,eheteroaryl heteroaryl-Cy ¢
cycl grfik engtcéﬁ ﬁkﬁ?/!ixphéﬁyl 3B aﬁmygcp@} EMﬂclehbghtuted with both a

al ky I 6 heteroa -1 o am noa

ani rfecaBoAYand4 p @Y grouipanBeeRy fach @f@sdstydoaﬂwl phenyl, aryl,
het eJIOEé‘t@'oﬁi'yl deou RebIRENF sibstitded kK Wne (ﬁ'r iﬂore substituents
aryl -dQ - aI kyﬂ et eroar yI het er oaryl - C1. al kyl, :
pheripf e nfincplectedifisme M sroup gongiskipg o Qmalm §zah4194ﬂqd Cis

subsgutéxlu}rt ﬁQmW' é:hmlagéytanﬁn@%dl eﬁﬁ&ﬁﬁﬂlﬁﬁb a"i‘ﬂ%a?oﬁg@ﬂed}y

group erei n each sal

aRyRrnd & apretelseioggthey F%f%%l q %Wéami Rt éledeb i Grediylidenl,

Wt heo uls pende
" A O LS .
hal caFiegiky Ig/denéﬂm (ﬁaes h@rr%dﬂu@ufhn@m heterocyclyl-Cy. 3

acyﬂﬂl%q‘no ngh&@T c&lylhlﬁ}(l d:‘lyﬁ igyhm@{%ncyhdenyl aryl-Crs
al k)ﬁ]]@ﬂrlaﬂﬁh?m?%y hegmerrylhgl-o BWé etich JetersaiyttCrs  alkyl-Crs
am NIGHARHAS J}hv%hrétmt éﬁQH;‘M BéalETDEfe%&g:?ejﬁ eﬁr q{et:ﬁroaryl groups is

di substit are 't

t og ectm@mw mbswiéednwla ogenr m@rwbéihtﬂm‘é ynégpendantliiceded from

forng, %?[kﬂ%h bR LTy, RGlies af8n cUes

from t gr ougl con %/s(‘,ét ?éng g‘f pyr rg?'élau(gl 8.5 Wflytamino,

pi pexiddiatagenimnopi peri di ne, tetrahydropyri dine,

1 R2 a.%d fie Lr%ttﬁléEXgééﬂ?éf A thB8arbon to which they are attache% toforma Csg
4-tetra oi soqui nol'i ne, tetrahydropyrimdine,

hexaisrylaaléfpl;ﬁrruhemr@nynle'inngayr azol i di ne, pi perazine,

{g@‘%‘%@n%@} o \.ine, pyrrole, pyrazole, and

ch of said rings is optionally
sBBthztlme]bdl}ﬂmth one or nmore 20 substituents sel ected

LI U PP Rt o0y LTy KB g or v

al - mbmmuwwn@@w selaggd ﬁmmt-he granp ﬁgnmﬂmrqﬂ C1 s alkyl, Crg

Sm_ Haldl dn%]ar baRYEA! kitno, 28] NOGALRAINS, 2,0 dialkylamino, Ci.i
hydroxya]kyl cyano, acylamino, Cy.je alkylsulfonyl, Ci. alkylsulfonyloxy, and
halogen;

R'isR° , hydrogen, Cy ¢ cycloalkyl or Csg cycloalkyl- C1 3 alkyl
Zis O or NOR%;

m is an integer from 0 to 23
n is an integer from 0 to p, where p = 3 minus the number of Al, A2 and A3 which

are nitrogen;
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Cl - 1o al kyl sul fonyl am no, am nosul fonyl am no, and
phenyl , wherein each of said phenyl groups is

WO ptisgd |y substituted with one or nore gr OUPSTI/EP2004/008767

i ndependently 25 selected frpm.Cl-6 al kyl, Cl.6
hal oal I cyl, ClI-6 al koxy, amino, C _lO alkylam no,

Cpﬁ" LQd R atdkosm mdb?en@mfnak&@@ Fronftd 2aEh cHsissial &f hydrogen,
i onal

nmonao ubstlﬁ)ut ed or

d| sist F’?‘ﬂf:@lﬂ% ﬁWdEQE‘-YGIkﬁlb k§s  Froxyalkgly nfcai naliyitoalkyl, Ciio
pyr r:%bﬂyﬂuwl,,acymcpoewcmamﬂ CoI1e¥ 1YL all§f, di-Cs.6 cycloalkyl-C,.5

pi pe yl' gr and A and A3 are

i ndé@%ﬁ ﬁi“F %WO@@Z& br-ovinggopkenyialkl.dagicyanoalkyl,

one f }ﬁ%roﬁ%ly@ndls 5 Q:Qt oeey§1-EH Qﬂﬂ@%{ %IEIEQEG YRS, heteroaryl,

acc rdlngto cl a|m7 ereln I n

acc OFETeigYlr oo ahorsl Bhgny-R1+i dkidrrl Rrlktozpd Cis aﬂch
|

e g G it g

- S( ©F mhpzr Deiepaarylgrupsinoptanally aplstigited ith one or

or 340 @@%ﬁ&%&tme &a@nﬁ; éHE’éteHrfrckH fhe %Jo Icoﬁéa%afﬂg of C1.6 alkyl,

optionally _can be replace

2009@1@@9@%@1 fﬁk@@ﬂ/@@@ﬁﬂ 10 }&ﬂamnq,schyorbelgﬁlﬁmmo, Cr10
hydy, &%xgﬁ%16qahgomlu%oNa§ﬁbm ylfdeapd &}, WG1ERGYloxy, and

i ndependent|y ‘sel ect'ed from the group consi sting
hydhageen @d cadh gfkspid aging @rawelr éx patipsally @pn@subsntuted or

al kg;gﬁg%dgﬁ edu%a@lgﬁ]dﬁ'}’l t hi oal kyl, C3.6 cycl oal vyl

and Rd are taken together to

f%r and R} deei ek tgeehpr with g eigroproin €hich thtvkark atiadhpfl form an
ﬁ(c? S)Iat:a E{térggxﬁ'y %mg géec@e(fﬂﬁ{n%le @Adlpd&ﬂﬁkmnpgf &yrrohdme

cyc RR and
togermelrimm thomhnlpcra en t@@ahmdrmldn@y b3 datetiabrdrdquinoline,

"I Ferlah &01%&%%%@' ¢ ahgcﬁ'vtoﬁ 2 dih! ﬂﬁaﬂydrgﬂyﬁmjdine,

r
9 & Use atcor I'ng to claim Inint

conpmmh@ﬁe f piperdzing,  Rorploling( Gpmftzobne, py@Cle-QpxaRle, and

A B0 s S PEBEILI o
R3 sbstipiantmn aﬂletc;edsfmst |theugmj1par:<yrhsm@ng of hedroxy, 1@0, -ﬂ}@] CLio

or PRI SRR RIS L S TR i

hydlamgmcadmnal &-lﬁaxaidoﬁrbanﬂalkﬂ esinpritonglaninoe, aminosulfonyl,

su b%} Q%fgg?(lannn i ¥ ﬁ'@a:%fr?oo Lk E)%ert; &%&Jefp Sch of said
ep anxi

wher& sorder 1's ressi on
di sphchyﬂ gr@:gssyopumallysubhtsmed avith and emmoragromps independently

cognjtiyv or nxul si

or seilc%ud’referg @ﬁdaglgl %lr‘jsﬂa? aﬂq&’z% fgg 5qf’h%m§8 &h]@élhér" ding 80, Ci10
t o diaﬁwﬂmﬂxhoy\hade halogai, damb rpdurd bagd i mmon‘g‘rm@s i® noPuonally
Cor {ﬂO&l tS&b I%Jﬁttclir \e/edm?b tcuc%ncll tﬁ%@%@gf‘ or 1s co atn?erd’m a pyrrolidinyl,

easi
phopmhmduavktrm‘rghelmw orrﬁqunaﬁm»ﬂgrcﬁ@ 1131 The use

qecording Lo;.ol 2l Caber G i oo RIR0 Hat & ALk 83L BEAS o7 and

A’is CHor CR

8. The use according to cdlaim 7 wherein in the compound according to formula I:

R!is CRRR®, CHR'RE, CO,R?, -C(O)NRR®; hydrogen, Cy.10 alkynyl, C;.5 haloalkyl,
Cy.10 cycloalkenyl, halogen, cyano, -C(=Z)R", -NRSO,R®, -S(0)R5,
CONRNHR® or R is Cr1g alkyl wherein 2 or 3 nonadjacent carbon atoms in the
alkyl chain optionally can be replaced with -O-, -5 or -NR5
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receptor is a selective nodul ator of the a2 subtypes
Wth respect to the 01 subtype. 14. A pharnmaceuti cal

- woCRopeskd2i on for preventing or treating di sordengep2004/008767

alleviated by a positive allLgsteric nodul ator of a
GABAA receptor said conmposition.conprising a 30

tIRe (sARaEd des Ay dYo:81 tﬁcg}k&s, alrtqqm‘gb"‘f a conpound of

»cI m;1 adm Xed W t I"east, one | uent, _exci pi ent

Re LR} ate cagiin AP‘fﬂﬁ]SFlﬂ?ﬁ dcfmméléﬁﬁ@&?tcp@ﬁﬁf%wf hydrogen, C;.
pre SN, NG, @ hydrogRlinacdi Srixdels, &l ﬁléy%sﬁikﬁc loalkyl C
p03| |ver(gllllgoster|c rmdlu% atg? ? %A AA rece}r;t%?cyco ¥ s
sai cilkBrRJesi ti on conprising a 35 therapeutically

efRfc a6l iR¥ %r@ﬁﬁ&moa%eﬁt&mﬂi%lgﬁt &bab Riecrad ﬁlomeé 15 alkylideny,

at | east on€& l'uent, excipient-or carri

i 12@1411@6@@%}6#5@@ @s o dlsBidy Ce ocrsloaliyl-alkykdsnyher,

CQFRhA RF NG tﬁceﬁ%géﬂﬁér"vﬁﬂ?&% QL:98h o mttﬁk;ﬁaﬂe améuea % form a Ca g
a corticotrophinirel easing factor antagoni st

phosphedikeardetssecycylringhi bi t or .

9. The use according to claim 6 wherein in the compound of formula I R is -${0),R® or
X2G(=0)X'RS, X% is O or NR™ wherein R” is an independently selected Rf radical, R?
is hydrogen or a C;galkyl, R® is optionally substituted aryl and m is 2.

10. Theuse according to claim 6 wherein in the compound of formula I R* is CHR'RS, R®

is X*C(=0)X'RY, R? is hydrogen or a C;.alkyl and R’ is optionally substituted aryl.

11. The use according to claim 6 wherein said disorder is depression, an anxiety disorder,
a psychiatric disorder, a learning or cognitive disorder, a sleep disorder, a convulsive

or seizure disorder or pain.

12. The use according to claim 11 wherein said compound is in combination with a
selective serotonin reuptake inhibitor, a corticotropin releasing factor antagonist, or a
phosphodiesterase IV inhibitor.

13. The use according to claim 6 wherein said positive allosteric modulator of a GABA,

receptor is a selective modulator of the a; subtypes with respect to the [l subtype.

14. A pharmaceutical composition for preventing or treating disorders alleviated by a
positive allosteric modulator of a GABA, receptor said composition comprising a
therapeutically effective amount of a compound of claim 1 admixed with at least one

diluent, excipient or carrier.

15. A pharmaceutical composition for preventing or treating disorders alleviated by a
positive allosteric modulator of a GABA, receptor said composition comprising a
therapeutically effective amount of a compound of claim 2 admixed with at least one

diluent, excipient or carrier.
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16. A composition according to claim 14 further comprising a selective serotonin

reuptake inhibitor, a corticotrophin releasing factor antagonist, a phosphodiesterase
IV inhibitor.



